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State To Draw Up Mid- and Long-Term S&T 
Development Plan 

95P60057 Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 12 Oct 94 p 1 


[Article by Han Yuqi [7281 3768 3825]: State To Map Out 
“Ninth 5-Year” and “Year 2010" S&T Development Plan] 


[FBIS Summary] The State Planning Commission (SPC) and 
the State Science and Technology Commission (SSTC) 
announced their decisions to draw up China’s mid and 
long-term S&T plan, the ‘Ninth 5-Year’ and ‘year 2000’ 
science and technology (S&T) development plan. The plan 
will be designed to realize China’s overall economic and 
social development by promoting S&T advancement to boost 
China’s overall economic growth from 30 percent to 50 
percent by the year 2000 and to raise another 10 to 15 percent 
by the year 2010. The plan will be designed in such a way to 
meet specific goals: to speed up the integration of S&T into 
economy for promoting socialist economy, to bring China’s 
S&T level up to international standards and make break- 
throughs, to establish a new S&T system to facilitate Chira’s 
S&T structural reform, to be able to achieve goals and 
missions defined by the government, and to encourage par- 
ticipation by scientists, economists. and enterpreneurs. 


An interdepartmental team composed of officers from 30 
departments including SPC, SSTC has been set up to 
coordinate the drafting. Song Jian, a State Council member 
and the Minister 01 SSTC will be presiding over the group; 
Wang Chunzheng, the Vice Minister of SPC, and Deng Nan, 
the Vice Minister of SSTC, will be the deputies. The team 
will begin with the study of eight special projects: pre-phase 
study of major projects for national econonic construction, 
major S&T problems and S&T industrial projects for agri- 
cultural development, critical technologies and major S&T 
industrial projects for industrial-scale production, major 
S&T problems and S&T industrial projects for social devel- 
opment, basic research and high- and new-tech research and 
development (R&D), S&T support system and S&T invest- 
ment, and the establishment of a new S&T system and 
training of transcentury S&T personnel. 


Taiwan Status of Operations of National Laboratories 


946B0169A Taipei KOHSUEH FACHAN YUEK’AN 
[NATIONAL SCIENCE COUNCIL MONTHLY] 
in Chinese Vol 22 No 6, Jun 94 pp 597-602 


[Article by Hsu Chien-Chih [6079 0256 2535]: “Status and 
Outlook of Operations of National Laboratories”’] 


[FBIS Excerpt] 


I. Origin and Characteristics of the National 
Laboratories 


Due to fast advances in science and technology, individuals can 
no longer solve complex technical problems. It requires a joint 
effort involving a number of people. Sometimes, not only does 
it require a large number of researchers in the same field, but 
also people in different fields to work on a project in order to 
make a breakthrough possible. Furthermore, complex facilities 
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and precision equipment are required to complete a project. 
This makes the initial investment and ongoing operating cost 
very high. It is no longer possible for an individual researcher or 
school to independently support a project. In addition, it is also 
ineffective for a handful of people to use such a facility. Hence, 
national laboratories are created. 


National laboratories have been developed in other coun- 
tries for years. In Europe, due to economic constraints, large 
scale laboratories such as CERN are mullti-national institu- 
tions. In general, there are two types of national laborato- 
ries. The first type is established to serve the long term needs 
of a country, such as national bureau of standards and 
industrial technology research institutes. The other type is 
associated with a specific mission, which cannot be accom- 
plished by an industry or academia alone. Therefore, it must 
be supported by the governme 1t. The former is to meet long 
term needs and its mission will not change over time. As for 
the latter, since it has a specific goal, it is usually terminated 
once the goal is accomplished. Otherwise, it may become 
obsolete due to a changing environment. [Passage omitted] 


Ill. Status of National Laboratories Under the 
Jurisdiction of the National Science Council 


The primary goal of the National Science Council is to 
promote the overall devclopment of science and technology 
by supporting fundamental and applied research at the 
cutting edge. One of the major steps is to set up national 
laboratories. Since the establishment of the first national 
laboratory, the Center for Synchrotron Research, in 1984, a 
total of six national laboratories, including the National 
Submicron Device Laboratory, National Laboratory Ani- 
mals Breeding Center, National Seismic Engineering 
Center, National Supercomputer Center and Office for 
Space Program Planning, have been set up to date. These 
laboratories can be divided into three categories according 
to their missions. 


(A) Shared Research Facility with Special Capability 
1. Center for Synchrotron Research 


The Center is equipped with a 1,300 MeV synchro- 
tron and will be able to provide 44 beams for 
researchers to conduct basic and applied research in 
fields such as biology, medicine, materials, elec- 
tronics, chemistry and physics. Presently, installa- 
tion and test run of the hardware was completed. In 
addition, it has three VUV/soft X-ray beams and 
three X-ray beams. 


2. National Nanometer Device Laboratory 


This laboratory was originally named the National 
Submicron Device Laboratory and the name change 
was approved by the Executive Yuan in 1993. The 
first 5-Year Plan is to develop facilities required to 
fabricate 0.35 ym semiconductor devices. It is 
officially operational and available to the outside. 
The second 5-Year Plan is to develop processing 
techniques for the fabrication of devices 0.2 um or 
less and build the necessary facilities. 
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3. National Seismic Engineering Center 


The Center is building a number of large structure 
laboratories, including two seismic simulation 
devices, i.e., a seismic simulator and a vibration 
platform, to conduct seismic experiments. In addi- 
tion, on-site experimental stations have been set up 
to collect various data from the buildings during an 
actual earthquake. The data is used for seismic 
analysis and as a reference for the design of earth- 
quake resistant buildings or for a revision of the 
building code. The facilities are currently under 
construction. 


4. National Supercomputer Center 


The Center is responsible for importing the neces- 
sary hardware and software for high speed com- 
puting, such as supercomputers, advanced 
computers, work stations and shared software. It is 
officially open to the public to provide consulting 
services. 


(B) Providing Specialty Experimental Materials 


The National Laboratory Animal Breeding Center is 
the only institution in this category. Laboratory ani- 
mals are required to conduct medical and life science 
research. The Center will breed various high quality 
laboratory animals for different research institutions, 
universities and medical schools. Presently, the 
building and associated facilities are completed. It is 
expected to be operational some time in 1995. 


(C) Guiding Long Term Major Technical Programs 


The Office of Space Program Planning belongs to this 
category. It is responsible for the “15-Year Long Range 
National Space Science and technology Development 
Plan” approved by the Executive Yuan. Presently, it 
has completed the planning of a reception station for a 
resource-finding satellite. It is scheduled to launch the 
“ROCSAT- I” satellite by the end of 1997. It is hopeful 
that the capability of system engineering and integra- 
tion for large projects can be established with the 
successful implementation of such space programs. In 
addition, it is also hopeful that key technology will 
become accessible through an acquisition plan. 


In addition, these national laboratories can be further 
divided into two categories based on their locations. 
One is affiliated with a university and is also managed 
by the university. For instance, the National Seismic 
Engineering Center is at the National Taiwan Univer- 
sity and the National Nanometer Device Laboratory is 
at the National Chiao-Tung University. Others are 
independent entities, such as the National Synchrotron 
Center and National Supercomputer Center. 


IV. Measures Necessary to Develop National 
Laboratories 


The National Synchrotron Center, National Nanometer 
Device Laboratory, National Supercomputer Center and 
National Laboratory Animal Breeding Center have been 


completed. Other national laboratories are being built. To 
accelerate the development of these national laboratories 
and to allow them to operate more smoothly, the National 
Science Council should actively consider and adopt the 
following measures. 


(A) Speed up the pace to legalize the organization 


(B 


~- 


To date, all national laboratories are set up in accor- 
dance with plans approved by the Executive Yuan. 
They are organizations of specific missions. There is no 
legal basis for their existence and no bylaws and regu- 
lations to govern such organizations. Hence, there is 
some urgency to legalize such organizations. With the 
exception of the National Synchrotron Center and 
Office for Space Program Planning, due to the nature of 
their unique missions, separate organization regula- 
tions are being drafted for those two institutions, the 
other four national laboratories will be covered by the 
same “regulations governing the establishment and 
management of national laboratories by the Executive 
Yuan.” This is to avoid additional legislative work in 
the future when other national laboratories are being 
established. This proposed legislation would empower 
the Executive Yuan to set up additional national labo- 
ratories. All three pieces of legislation are being 
reviewed by the Executive Yuan. Negotiation is 
underway to ensure a speedy legislative process. 


Keeping Existing Personnel in Their Posts and 
Adopting a Reasonable Employment Test 


All employees of national laboratories are hired 
without civil service status. In the regulations under 
review, it is proposed that research personnel are hired 
under the “regulations governing the hiring of educa- 
tors,” technicians are subject to the “regulations gov- 
erning the hiring of technicians,” and administrative 
personnel are subject to the “regulations governing the 
hiring of civil servants.” If these regulations are 
enacted, research personnel are reviewed as university 
faculty and can switch jobs without any problem. The 
other two categories of people must pass employment 
tests. However, most existing personnel do not have 
such qualifications. It is of great urgency for us to figure 
out a way to keep good employees to stay at their 
present positions. At the present moment, it is pro- 
posed that language will be added to the proposed 
regulations to allow the Examination Yuan to hold 
special tests to qualify existing employees. This practice 
was used in the past as other organizations were being 
legalized. Furthermore, in order to ensure a supply of 
qualified technicians, it is decided to adopt a qualifica- 
tion test, instead of an employment test for technicians. 
As an alternative, section 6 of the ‘regulations gov- 
erning the hiring of technicians” may apply to high 
technology or rare fields. “In addition to a written test, 
two other types of test may be given. The written test is 
limited to the special field and should not count more 
than 30 percent of the total grade.”’ 
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(C) Provide Extra Compensation for Unique technique or 
Research 


National laboratories are equipped with expensive, 
high precision equipment and instrumentation which 
require high level workers to operate. Moreover, they 
are the same people that the private industries are 
looking for. If their wages cannot be adjusted according 
to market demand, it will be impossible to recruit and 
retain good people. In general, researchers wili be paid 
at university faculty level and will not be affected. 
Howe _., if technicians are paid at the ordinary level, 
the pay will be substantially lower than the market 
value. Therefore, in order to keep good people, special 
technical allowance must be provided. Moreover, extra 
research allowance should be paid to outstanding 
project leaders to make their wages competitive. 


(D) Considering Future Organizational Changes 


Dr. Sproull, technical consultant to the National Sci- 
ence Council, gave a speech on the national laborato- 
ries in May 1988. At the conclusion of his speech, he 
suggested that we consider solutions to problems that 
national laboratories in other countries are facing 
today. Due to rapid advances in science and tech- 
nology, some instruments become outdated very rap- 
idly. As a result, it is always a paradox for each national 
laboratory between maintaining existing equipment 
and procuring new ones. To keep the laboratory in 
business, one must search everywhere for funding. If 
the original mission is accomplished, due to difficulty 
in altering the existing siructure, uncertainty in 
accepting new assignments, and unwillingness to recog- 
nize the end of its existence, some political problems 
will surface. As far as the Republic of China 1s con- 
cerned, in addition to considering the establishment of 
national laboratories and to make them function to the 
full extent possible, ways to terminate them or to alter 
their missions in the future should also be taken into 
account at this time. [Passage omitted] 


V. Direction of Future Development 


Various national laboratories are being completed. In order 
to make sure that they function to the full extent possible, 
the National Science Council has adopted the following 
strategy. 


(A) Consolidate resources of all laboratories and push for 
joint projects. 


Because all national laboratories are relatively small, 
most of them are budgeted for a few dozen employees, 
only the National Synchrotron Center and the office of 
Space Program Planning have over 100 people, '.¢., at 
170 people each, in order to effectively utilize the 
resources available to each organization, it is necessary 
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to coordinate and consolidate our resources. To this 
end, two major projects of this kind are underway. One 
is the X-ray lithography development project which is 
being led hy the National Synchrotron Center. The 
other is the 0.1 micrometer ¢.ctron beam exposure 
system which is primarily being developed by the 
National Nanometer Device laboratory. 


The resources at the National Synchrotron Center, 
National Nanometer Device Laboratory, Precision 
Instrument Development Center and Wafer Design 
Center are being combined. It is hopeful that this will 
serve as a model in the future for us to share personnel 
and equipment and jointly enjoy the success and expe- 
rience and to make more effective use of our resources. 


(B) Using laboratory to further advance cutting edge 
technology 


Since the equipment and facility at each national 
laboratory will be state of the art, various universities, 
academic research institutions and even the private 
industry are encouraged to use such advanced equip- 
ment to make breakthroughs in research. As an 
example, in addition to offering training courses in the 
summer and providing rogm and board to out of town 
people, the National Nanometer Laboratory is working 
closely with semiconductor manu 9cturers inside the 
Hsinchu Science Park to develop submicron devices. 
The Office for Space Program Planning is in the process 
of setting up its own capability to design and integrate 
large projects as it implements different space pro- 
grams. In addition, it is bringing in key technology by 
way of an acquisition plan. It also nurturing domestic 
manufacturing to develop key components in order to 
build a solid base for the space industry. 


VI. Conclusion 


With the exception of the Office for Space Program Plan- 
ning, all national laboratories under the jurisdiction of the 
National Science Council are either shared research facili- 
ties with special capabilities or laboratories providing spe- 
cial experimental materials to researchers in universities or 
public and private research organizations. This helps us 
improve our research environment, make more effective use 
of our technical resources, and provide training for high 
level technical professionals. Furthermore, through joint 
research activities, these laboratories can be used to consol- 
idate our talents so that each laboratory can become a center 
of exchange for that particular field for people in industry, 
government, academia and research. Moreover, more coop- 
eration between national laboratories with related laborato- 
ries in other countries should be encouraged in order to 
build a conduit for international exchange and cooperation. 
This can improve our academic standard and would enable 
us to pursue world class results. 
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4 ADVANCED MATERIALS AND SUPERCONDUCTIVITY 


Stealth-Aircraft Polymer Composite RAM 
Developed by Jilin University 

95P60048A Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 17 Nov 94 p 1 


[Article by Tong Yu [1749 1342]: “Jilin University 
Develops, Manufactures Special Polymer Material’’] 


[FBIS Summary] Among the composites used as radar 
absorbing materials (RAM) for stealth aircraft surfaces, 
much attention has been devoted to polyether ether ketone 
and carbon fiber. Now, Jilin University has not only 
developed the polymer polyether ether ketone as a 1994 
national-level key new product, it has also begun expanded 
production of this material. An intermediate-testing pro- 
duction line capable of annually manufacturing 10 tons of 
this RAM was formally certified on 5 November by a 
technical pane! called by the State Education Commission. 
China thus becomes the world’s second nation—behind 
Britain—to have mastered development and commercial- 
ization of this advanced technology. 


Britain first developed the material in the early eighties, but 
has long held a monopoly on it among the developed 
nations. Jilin University first developed the material in 
1992, and in the past 2 years completed the intermediate- 
testing line. Synthesis of the resin involves four state patents 
and two invention patents. 


Jilin University’s Special Engineering Plastics Research 
Center is now cooperating with various other domestic 
research units and commercial firms in further «&D of 
this polymer. Moreover, the university and its affiliates 
have developed a polyether ether ketone air compressor 
valve blade (vane) resistant to water, high temperature, 
and humidity, and with exceptional electromagnetic ray 
properties. 


High Temperature Superconducting Delay Line 
Developed by Institute 23 


95P60048B Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS} in Chinese 
20 Nov 94 p 4 


[Article by Chen Zhenhong [7115 6297 7703): “Institute 23 
Develops High Temperature Superconducting Delay Line”’] 


[FBIS Summary] MEI’s Institute 23, in cooperation with the 
CAS Shanghai Institute of Metallurgy, has developed a high 
temperature superconducting (HTS) thin-film-based delay 
line. This device, with a microstripline structure, is fabri- 
cated on a 10mm x 10mm lanthanum aiuminate substrate; 
its signal-line layer uses an HTS yttrium-barium-copper 
oxide thin film fabricated by dc magnetron sputtering. 
Thin-film zero-resistance temperature is greater than or 
equal to 90K. At 77K and 1!.2 GHz, delay time is 2.2 ns and 
insertion loss is 0.04 dB, meeting early-nineties interna- 
tional standards. 
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Direct Formation of Bulk Cu-Ti Nanocrystalline Alloy 


95P60054A Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 39 No 19, 
1-15 Oct 94 pp 1749-1751 


[Article by Li Dongjian [2621 0392 0494], Ding Bingzhe 
{0002 3521 0772] et al, of the State Key Laboratory for 
Rapidly Solidified Non-Equilibrium Alloys (RSA), CAS 
Institute of Metals, Shenyang 110015: “Direct Formation of 
Bulk Cu-Ti Nanocrystalline Alloy: High-Pressure, High- 
Temperature Solid-Phase Quenching,” supported by grant 
from NSFC; MS received 6 Sep 93, revised 21 May 94] 


[FBIS Abstract] The world’s first direct formation of bulk 
nanocrystal under high pressure is reported. The process has 
the following features: (1) formation is direct—there is no 
need to first form the amorphous material or nanoscale 
grains; (2) the yield is large bulk compact nanocrystals; (3) 
the interfaces are clean and have a good bond. 


Pieces of bulk Cu and bulk Ti (99.9 percent pure) are 
smelted with an electric arc in a vacuum to form Cu Tigo. 
After smelting several times, the material has a uniform 
internal organization. Chemical analysis reveals that its 
composition is Cug, ;T iz, >. Small pieces of CuTi alloy are 
then inserted into a high-pressure (5.5 GPa) cavity (a Belt 
container); temperature is raised to 1253K and high- 
temperature, solid-phase quenching (temperature drop of 
200 K/s) is performed. Sample dimensions are 4mm in 
diameter and 2-3mm in height. After cooling, the samples 
are examined with an X-ray diffractometer and grain size is 
measured with an electron microscope. 


X-ray diffractometry reveals that after the quenching, all 
phases of the alloy are different from the original phase: 
Ti,Cu, + Cu,Ti becomes a high-temeperature, high- 
pressure solid phase, which in turn becomes 3CuTi + Cu,Ti. 
Electron microscopy reveals that the sample has a polycrys- 
talline diffraction ring and that grain size is in the 10-20-nm 
range. 


Finally, the mechanism of the formation of Cu-Ti nanoc- 
rystals under high-temperature, high-pressure solid-phase 
quenching is discussed in detail. 


Three figures show X-ray diffractometer plots of the CuTi 
alloy samples quenched at 200 K/s from a temperature of 
980°C, three electron micrographs (including the diffraction 
ring) of the CuTi solid-phase pressure-quenched samples, 
and a graph of sample grain-size distribution versus pressure 
and cooling rate. There are no tables. 
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Sino-U.S. Joint Venture To Produce Vaccines 


40101004A Beijing CHINA DAILY [ECONOMICS] 
in English 3 Nov 94 p 2 


[Article by Ren Kan: “Drug Company Set for Formation”) 


[FBIS iranscribed Text] SmithKline Beecham (SB), a major 
health care company, signed a letter of intent yesterday to set 
up a Sino-U.S. joint venture producing vaccines in Shanghai. 


According to the letter, the Sino-American Shanghai Smith- 
Kline Beecham Biological Ltd. wil! produce HAVRIX, SB’s 
hepatitis A vaccine first, and other inoculations in the future. 


The Chinese partners in the joint venture are China 
National Biological Products Corporation and the Shanghai 
Institute of Biological Products. 


The three parties are negotiating the production capacity 
and total investment of the venture. 


But Jiang Huanbo, president of the China National Biolog- 
ical Products Corporation, revealed initial investment for 
the venture, to be launched in 1995, at $30 million. 


And once production increases the company will need an 
extra $100 million of foreign funds. 


Jen-Pierre Garnier, chairman of SB Pharmaceuticals, said 
the venture is a milestone in the development of SB’s 
vaccine business. This is the first time the company has 
invested on this scale in Asia. 


“This is our second major attempt to develop business in 
China,” he said. 


The company has already set up a joint venture in Tianjin 
involving $17.94 million of funds. 


The business, which employs 649 people, has become one of 
the most successful joint ventures in China. 


Garnier said the government has made great efforts to improve 
its legal systern, especially those laws concerning foreign invest- 
ment and the protection of intellectual property rights. 


“That has further strengthened our confidence in China’s 
future,” he said. “We foresee a bright future in developing 
our business in the Chinese market.” 


The Chinese Government is committed to developing the 
economy in the country and improving its people’s living 
standards including health care, Garnier added. 


“We are confident that collaboration with China in the 
pharmaceutical area will directly involve us in the noble 
cause of improving the living standards of the Chinese 
people,” he said. 


Dai Zhicheng, deputy director of the Health and Epidemic 
Prevention Department under the Ministry of Public 
Health, said the introduction of SB advanced technology 
and production techniques will be able to further meet the 
medial needs of the Chinese people. 


It will also provide a beneficial opportunity to market 
Chinese vaccines internationally in he future. 





BIOTECHNOLOGY 5 


The products of the Shanghai-based joint venture will be 
sold both domestically and internationally. 


Cloning and Expression of 60kD Antigen of 
Borrelia Burgdorferi in E. Coli DH5a 


40091003E Beijing ZHONGHUA WEISHENGWUXUE 
HE MIANYIXUE ZAZHI [CHINESE JOURNAL OF 
MICROBIOLOGY AND IMMUNOLOGY] in Chinese 
Vol 14 No 5, Oct 94 pp 324-328 


[Article by Li Muging [2621 3668 7230], Wang Jianhui 
[3769 1696 6540], and Zhang Zhefu [1728 0772 1133] of the 
Institute of Epidemiology and Microbiology, Chinese 
Academy of Preventive Medicine, Beijing] 


[FBIS Abstract] A genomic bank of DNA from B. burgdorferi 
strain R9 was constructed in the vector pAT153. E. coli recom- 
binants were screened for expression of immunodominant B. 
burgdorferi antigens. Plasmid pLW227, a recombinant that 
expressed the 60kD antigen was about 2.2kb in size. Southern 
hybridization showed that the gene was located on the chromo- 
some of B. burgdorferi. 60kD antigen was a major heat shock 
protein and might play an important role in conducting Lyme 
arthritis. This recombinant plasmid provided a basis for future 
studies on the pathogenesis of Lyme disease. 


Molecular Cloning and Expression of Parpial 
staS8 Major Antigen Gene of Rickettsia 
Tsutsugamushi in Escherichia Coli 


40091003D Beijing ZHONGHUA WEISHENGWUXUE 
HE MIANYIXUE ZAZHI [CHINESE JOURNAL OF 
MICROBIOLOGY AND IMMUNOLOGY] in Chinese 
Vol 14 No 5, Oct 94 pp 304-308 


[Article by Chen Tiansheng [7115 3240 0524] and Feng 
Huimin [7458 1979 2404] of the Department of Immu- 
nology, Sun Yat-sen University of Medical Sciences, 
Guangzhou] 


[FBIS Abstract] Presented here is the first application of recom- 
binant DNA technology and PCR technology in the research of 
rickettsiae in this country. A 987-base pair fragment of Sta58 
major antigen gene of R. tsutsugamushi was amplified, by using 
PCR technology, and cloned and expressed in E. coli. The 
cloned rickettsial gene could be used as specific R. tsutsuga- 
mushi DNA probe, and the expressed rickettsial polypeptide 
antigen could be a candidate diagnostic reagent for scrub 
typhus. 


Cloning and Expression of PrM Gene Fragement 
of D2-43 in E. Coli 


40091003C Beijing ZHONGHUA WEISHENGWUXUE 
HE MIANYIXUE ZAZHI [CHINESE JOURNAL OF 
MICROBIOLOGY AND IMMUNOLOGY] in Chinese 
Vol 14 No 5, Oct 94 pp 300-303 


[Article by Han Zhaozhong [7281 3564 0022], Yang 
Peiying [2799 0160 5391], et al, of the Institute of Micro- 
biology and Epidemiology, Academy of Military Medica! 
Sciences, Beijing] 
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[FBIS Abstract] A set of primers were designed to amplify 
the PrM gene fragement (viral RNA 574-935nt.) of a China 
isolate, D2-43, dengue 2 virus. A 385bp fragement was 
generated by RT-PCR, and resulting in two segements with 
a size of 166bp and 219bp respectively while digested with 
Hac III]. pUEX1I-PrM was constructed by inserting the 
amplified PrM fragement into pUEX 1 containing a temper- 
ature-induced promotor to express a fusion protein with 
§-galactosidase. SDS-PAGE and Western blot analysis indi- 
cated that a 130kD protein was expressed as expected. The 
fusion protein was primarily purified as inclusion body. The 
result of ELISA showed that the fusion protein could react 
with HMAF of D2-43 very well. This work enabled us to 
study the immunological and biological characters of PrM 
protein of dengue viruses, that might be helpful in pieven- 
tion of dengue fever (DF), dengue hemorrhagic fever 
(DHF), and dengue shock syndrome (DSS). 


Study on the Relationship Between the Changes of 
the Genes of Two Dengue-2 Virus Strains and 
Their Pathogenecity to Suckling Mice 

40091003B Beijing ZHONGHUA WEISHENGWUXUE 
HE MIANYIXUE ZAZHI [CHINESE JOURNAL OF 
MICROBIOLOGY AND IMMUNOLOGY] in Chinese 
Vol 14 No S, Oct 94 pp 296-299 


[Article by Yang Peiying [2799 0160 5391], Si Bingyir: 
(0674 3521 6892]. et al, of the Institute of Microbiology 
and Epidemiology, Academy of Military Medical Sciences, 
Beijing] 

[FBIS Abstract] D2-43 strain isolated from Guangxi in 
1987, was pathogenetic to suckling mice, while D2-04 strain 
isolated from Hainan in 1985, was not pathogenetic. The 
nucleotides and their corresponding amino acid sequences 
of structural protein C, PrM (M), E and non-structural 
protein NS! gene of the two dengue-2 virus strains were 
analyzed and also compared with dengue-2 reference virus 
strains (JAM. NGC, SI) in homology of nucleotide 
sequence, glycosylation site. cysteine residue, cleavage site, 
hydropathy profiles of protein. 


The results showed that an open reading frame of C to NS! 
genes of D2-43 and D2-04 strains is identical, and com- 
posed of 3381 nucleotides and encoded a total number of 
1127 amino acids. The number and position of glycosyla- 
tion site and conserved cysteine residue, hydropathy pro- 
files and cleavage sites of protein were identical too, but 
some differences were revealed between D2-43 and D2-04. 
The homology of nucleotide sequence is 93.8 percent and 
the similarity of amino acid sequence is 91.3%. In further 
comparison, we found that the homology of C, PrM (M), E 
and NSI gene of D2-43 and D2-04 strains revealed 95.0 
percent, 90.1 percent, 86.7 percent, 95.8 percent, 92.2 
percent respectively. The results indicated C and E gene are 
the most conserved, M gene is most variable. The main 
difference is the changes of M gene between D2-43 and 
D2-04 strains. 


When D2-43 and D2-04 strain were compared with other 
dengue-2 virus reference strains in amino acid sequence, 
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variable sequence at 151-240 position which 1s corre- 
sponding to PrM (M) region, was found. The results showed 
that the changes of PrM (M) gene have caused the changes of 
amino acids, which might be related to differences of 
suckling mice pathogenesis. 


Inhibiting of Synthesis of HIV Protein Using 
Anti-Sense TAT Gene Carried by Bacteriophage 
Capsids 

40091003A Beying ZHONGHUA WEISHENGUHUXUE 
HE MIANYIXUE ZAZHI1 [CHINESE JOURNAL OF 
MICROBIOLOGY AND IMMUNOLOGY] in Chinese 
Vol 14 No 5, Oct 94 pp 292-295 


[Article by Wu Min [0702 2404] of the Luzhou Medical 
College, Sichuan] 


[FBIS Abstract] MS2 coat protein gene was introduced into 
the pf ACH-ACP’ which can produce MS2 coat protein in 
an E. coli. MS2 coat protein expressed by F. coli was 
purified using saturated ammonium sulfate and 15-45 per- 
cent sucrose gradient centrifugation. MS2 coat protein was 
dissociated with acetic acid and changed to TMK buffer 
(tris-HC] 100mmol/L; MgCl 10mmol/L. KC] 80mmol/L). it 
was then mixed with anti-sense TAT oligonucleotide (to the 
first 22 nucleotides of TAT in HIV LTR region) which is 
joined with MS2 minimum TR sequence and reacted as 
following: 37°C for 3h, room temperature (20°C) for 3h and 
4°C overnight. The encapsulated MS2-TAT was modified to 
get a thio-group and at the same time introduced a malet- 
midic group to transferrin (TF). The two chemically- 
modified molecules were then mixed to form conjugates, 
which was confirmed by SDS-PAGE. Western blot. and 
electron microscope. The results indicated that the package 
was a specific inhibitor protein synthesis over those ccntrols 
and thus may have potential to treat AIDS in anima! models 
or in humans. 


New Strain of Wild-Type Invasive E. coli Isolated 
in Xizang 

95P60027A Beijing ZHONGGUO YIXUE LUNTAN 
BAO [CHINA MEDICAL TRIBUNE] tn Chinese 

18 Aug 94 p 8 


[Article by Liu Taimin [0491 3141 3046], “A Wild-Type 
Invasive E. coli Found Resistant to 37 Antibiotics”] 


[FBIS Translated Text] A new strain of wild-type invasive E. 
coli that was sensitive to 37 antibiotics was isolated and 
identified by a research team led by Wang Xiuying of the 
Military Medical Institute of Chengdu Military Region. The 
finding was a result of a survey conducted on some 600 
specimens collected from patients suffering from acute 
diarrhea. 


The strain isolated was from a Zang Nationality woman 
who suffered from acute diarrhea from eating mutton. This 
bacterial strain was identified as a new strain of invasive E. 
coli O28ac:K73 serotype by using several techniques 
including biochemical methods, serological techniques. the 
Sereny test and the polymerase chain reaction (PCR). The 
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strain was found to be sensitive to all the 37 antibiotics 
when tested with 37 kinds of antibiotics in nine categories 
(penicillin, cephalosporins, aminoglycosides, tetracyclines, 
macrolides, polysaccharides, sulfonamides, furans, and qui- 
nolones) for its sensitivity. 

Reportedly, like other bacteria, more and more invasive E. 
coli strains are growing resistant to drugs. To date, most E. 
coli strains isolated in China have certain degrees of resis- 
tance to drugs, and almost all of them are resistant to 
tetracyalines. The unusual finding of this new 37 antibiotics 
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(including tetracycline) sensitive strain has provided 
researchers some information about its origin. Researchers 
believe that it might be a primeval epidemic E. coli strain 
originated from animals and then transmitted to human 
beings later. More study on the strain’s genome plasmids is 
needed. Because it is very difficult to isolate a non-drug 
resistant strain of E. coli, the isolation of this new highly 
drug-resistant strain is significant to developing a new 
vaccine against diarrhea caused by Bacillus dysenteriae and 
invasive E. coll. 
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World's First Chinese/English-Handwriting 
Voice-Controlled Electronic Notebook Unveiled 
95P600674 Beying KEJI RIBAO {SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 6 Dec 94 p 1 


{Artucle by Zhou Yuchun] 


{[FBIS Summary] The world’s first Chinese/English, dig- 
ital, handwriting recognition voice-controlled electronic 
notebook was recently developed and put irto production 
a few days ago in Zhongshan, Guangdong Province. The 
*“1Q20000" Chinese/English-handwriting recognition/ 
voice-controlied personal computer notebook recognizes 
13000 traditional and simplified Chinese characters with 
an accuracy rate of 99 percent. This new notebook PC can 
be connected to a printer and will accept any of six 
character input techniques. Its voice-controlled functions 
include searching for telephone numbers, name cards, and 
other stored data with an accuracy of 99 percent. The 
built-in dictionary includes 70.000 English phrases and 
6000 Chinese phrases in specialized areas such as secre- 
tarial, accounting. engineering management. engineering 
computations, and money exchange rates. 
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Fudan University Develops Fuzzy Control! System 
Software Development Tool 


95P60067B Beijing ZHONGGUC DIANZI BAO {CHINA 
ELECTRONICS NEW in Chinese 2 Dec 94 p 3 


{[FBIS Summary] A new fuzzy control system software 
development tool, FC-tool v!.0, developed by the Fudan 
University Computer Science Department. recently was 
formally certified. Developed under a Windows multi- 
window environment, this 1s the first domestic product 
of its kind, and meets international scftware standards 
for such tools. This product’s support environment ts 
Windows 3.! multi-window system, and uses Borland 
C++ programming. FC-tool v!.0 has 11 specific func- 
tions, including vanable descnption and establishment, 
setting up control value limits, on-line switching and 
correction/maintenance of the fuzzy functions and the 
fuzzy control rule base. implementation of inference 
functions based on the fuzzy control rule base. layering 
of the fuzzy control knowledge base. adjustment of 
factors, and others. 
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Complete ASIC Set for Digital Receiver Developed 


95P60068A Beijing ZHONGGUO DIANZI BAO [CHINA 
ELECTRONICS NEWS] in Chinese 28 Nov 94 p 4 


[Article by Ren Aiging] 


[FBIS Summary] Using its recently certified laser gate array 
application-specific integrated circuit (ASIC) technology, 
the ASIC Laboratory of the China Space Electronics Basic 
Technology Research Academy (Ninth Academy) in collab- 
oration with the Beijing Institute of Telemetry Technology 
has developed a complete ASIC set for a digital receiver. 
The set includes three ASICs: a 2500-gate computer inter- 
face circuit, primarily for interrupt, timing, and decode 
signals; a 5000-gate digital control oscillator circuit, 
including two 25-bit digital control oscillators and a GOLD 
code pseudocode generator; and a 5000-gate digital com- 
plex-number correlator, including four 16-bit correlators. 


The receiver uses four chips—iwo correlators, one interface, 
and one oscillator. Five receivers can be installed on one 
220mm x 150mm circuit board. At an operating frequency 
of 20 MHz, power dissipation for all five receivers is only 
10W. Applications include carrier wave and subcarrier wave 
systems and bit-rate communications, telemetry, computer 
networking, and spread spectrum communications. 


High-Quality GaAs/AlGaAs Two-Dimensional 
Electron Gas Material, Devices Certified 


95P60068B Beijing ZHONGGUO KEXUE BAO 
[CHINESE SCIENCE NEWS] in Chinese 2 Dec 94 p 2 


[Article by Liu Li] 


{[FBIS Summary] Under a grant from NSFC, the CAS 
Institute of Semiconductors has perfected a high-quality 
gallium arsenide/aluminum gallium arsenide (GaAs/ 
AlGaAs) two-dimensional electron gas (2DEG) material 
and devices, which were recently certified by CAS. High- 
electron-mobility devices, long embargoed by COCOM, 
have applications in radar, electronic countermeasures, 
and fiber optic communications. This high-quality 2DEG 
material was first fabricated in 1993 with imported molec- 
ular beam epitaxy equipment and the institute’s indepen- 
dently developed GaAs monocrystalline material 
substrate. Over the past year, process improvements have 
permitted realization of a high-purity GaAs epitaxial layer 
and high-quality quantum well structure with a well width 
of two electrons. Performance parameters for the 
improved material are as follows: low-temperature 
mobility is 1.14 x 10° cm?/volt-second (at 4.8 K, dark field) 
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and 1.9 x 10° cm?/volt-second at 77K, meeting interna- 
tional standards. Based on this material, the institute has 
developed a high-grade high electron mobility transistor 
(HEMT) and pseudomorphic HEMT (P-HEMT) material 
meeting early-nineties international standards. Also, with 
the P-HEMT material, the institute has developed an 
8-mm-wave low-noise device and the nation’s first 
8-mm-band power transistor. 


36-Bit High-Speed Adder, Four Other 
Space-Oriented ASICs Certified 


95P60043A Beijing ZHONGGUO DIANZI BAO [CHINA 
ELECTRONICS NEWS} in Chinese 7 Nov 94 p 4 


[Article by Ren Aiging [0117 1947 7230]: “Nation’s Space 
Microelectronics Has New Breakthrough: 36-Bit High- 
Speed Adder/Subtractor Circuit, Four Other Achievements 
Certified”’] 


[FBIS Summary] On 2 November, the China Astronautics 
Industry Corporation (State Aerospace Bureau) certified 
five new laser gate array application-specific integrated 
circuits (ASICs) developed for space microelectronics appli- 
cations by the China Space Electronics Basic Technology 
Research Institute’s ASIC Laboratory. Foremost among 
these ASICs, the ADDER36 36-bit high-speed adder/ 
subtractor circuit and the HWW 8-bit complement- 
and-multiply circuit were developed by CAS Computing 
Institute Academician Xia Peisu [1115 1014 5126] as key 
components of the maximum-time-difference pipeline 
arithmetic unit in his parallel computer: part of Xia’s 
NSFC-funded “Parallel Computers and Parallel Algo- 
rithms’’ project. Limiting operating speeds for the 
ADDER36 and HWW ASICs are 60 MHz and 50 MHz, 
respectively. Chip utilization factor and yield for the 
ADDER36 are 95 percent and 75 percent, respectively. 


The J-DYC3 frequency-dividing sequential controller/data 
synthesizer/output controller and the J-BB! miniature multi 
functional digital logic circuit are designed as lighter, 
smaller, more reliable components for a national defense 
telemetry system, as well as for industrial control systems. 
Intermediate-testing yield for the J-DYC3 is 72 percent. The 
J-BB1, designed with silicon compiler technology, using a 
laser direct-write fabrication process, is a logic delay circuit 
used within control circuits. 


Finally, the ABC-16 interconnection switch, supporting 
collisionless memory addressing, was developed by Harbin 
Institute of Technology as part of the State Aerospace 
Bureau’s “ABC90 Array Computer Research’”’ project. 
Compared to the previous-generation printed circuit 
board(s), the physical volume of the ABC-16 is 1/50th, 
power consumption is one-tenth, and speed is 5 times faster. 
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‘Golden Bridge’ To Be China’s Information 
Superhighway 
40100015A Beijing CHINA DAILY in English 16 Dec 94 p 2 


[Article by Pei Jianfeng] 


{[FBIS Transcribed Text] Ji Tong Communications Co. and 
the China National Space Industry Administration signed an 
agreement yesterday in Beijing to join forces in the Golden 
Bridge project. 


The project is a nationwide information network which will 
use satellites and fibre optic cables to transmit data, voices 
and images. 


The goal of the project is to link together 500 cities and 
more than 12,000 information sources, including large 
enterprises, institutes and government departments. 


The network is to be China’s major information infrastruc- 
ture and is expected to evolve into the country’s information 
superhighway. 


“The aim of the project is to make full use of information and 
serve the central government’s macro economic control,” Vice 
Premier Zou Jiahua said at the signing ceremony. 


But Zou stressed that such a huge project cannot be shoul- 
dered by a single department and laid all related depart- 
ments would work together to build the network. 


Ji Tong was selected by the Ministry of Electronics Industry 
to oversee the project’s construction. 


Lu Shouqun, president of Ji Tong, said that his company is 
willing to co-operate with domestic and overseas companies. 


Ji Tong chose the China National Space Industry Administra- 
tion as a partner because of its expertise in the design, manu- 
facturing and launching of satellites and its knowledge of 
network construction and management, Lu said. 


Ji Tong also will co-operate with other departments including 
telecommunications divisions and banks, Lu said. 


It already has begun a joint venture with U.S. computer 
giant IBM to introduce IBM’s advanced networking and 
open system technology into the Golden Bridge project. 


And Lu welcomes more overseas companies to take part in 
the project. 


Construction has already started in 24 provinces and cities, 
and is said to be going smoothly. 


Ericsson Signs Pact for $28.8 Million 
40100015B Beijing CHINA DAILY in English 19 Dec 94 p 5 


[Article by Zheng Caixiong] 


[FBIS Transcribed Text] Guangzhou—Worid telecommuni- 
cations giant Ericsson and Guangdong Mobile Communica- 
tion Corp. signed a contract on Saturday for the Guangzhou 
Digital GSM Exchange expansion project. 


Under the contract, the Swedish company will supply $28.8 
million worth of advanced telecommunications equipments, 
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including 4,000 digital mobile phone sets, to Guangzhou 
Digital, which started service in October. 


The equipment, which is expected to be operational in 
March or April 1995, is to enable Guangzhou Digital to add 
more than 100,000 subscribers. 


Ericsson is seeking more chances for cooperation and expansion 
of sales in the Chinese market, particularly in prosperous 
Guangdong Province, said Michael Ricks, the company’s vice- 
president of business development and corporate relations. 


China bought about $500 million worth of Ericsson’s prod- 
ucts in 1993, accounting for 6 percent of the company’s total 
turnover in 1993. 


A large part of China’s telecommunications equipment 
imports are Ericsson products. 


Ericsson has two representative offices and one manufac- 
turing venture in the southeastern province of Guangdong. 


Lu Er’rui, general manager of Guangdong Mobile, said the 
province, which has taken the lead in developing the mobile 
phone industry in China, will continue to import advanced 
telecommunications equipment and technology. 


The province will seek international cooperation to upgrade 
its mobile phone facilities in the coming year to meet 
growing demand, Lu said. 


In addition to Ericsson, AT&T of the United States, Northern 
Telecom of Canada, Siemens of Germany and a number of 
Japanese firms are negotiating with Guangdong Mobile. 


Golden Cards for Electronics 
40100015C Beijing CHINA DAILY in English 19 Dec 94 p 7 


[Article by Pei Jianfeng: “Cards Golden for Electronics”’} 


[FBIS Transcribed Text] 


The huge Golden Card project will create a 75-billion-yuan 
($8.8 billion) market for the electronics industry in the 
coming 10 years, experts predict. 


The Golden Card project aims to spread the use of credit 
cards in the country, easing the traditional reliance on cash. 


The project will be carried out in three stages, according to 
government officials. 


From this year to 1996, China plans to issue 30 million 
credit cards in 12 pilot cities and provinces. Currently only 
about 5 million credit cards are in use around the country. 


In the second phase, between 1997 and 1999, the project 
will be expanded to cover 50 additional cities, with the 
number of credit cards issued reaching 60 million. 


From 2000 to 2003, about 400 cities with a population of 
300 million will be brought into the project. The number of 
credit cards will grow to 200 million. 


Experts said that issuing one credit card requires an investment 
of about 300 to 350 yuan ($35 to $41) in electronic equipment, 
which means lots of opportunities for the electronics industry. 
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Large numbers of computers, terminals, printers, POS 
(point of sale) machines and ATMs (automatic teller 
machine) will be needed for the project. 


The annual demand for printers and ATMs is expected to 
reach 180,000 and 5,000, respectively. 


The Ministry of Electronics Industry plans to set up several 
production centres for such cards. Each centre will have an 
annual capacity of more than 10 million cards. 


The project is currently being implemented in 12 pilot cities 
and provinces—Beijing, Shanghai, Hangzhou, Guangzhou, 
Qingdao, Dalian, Xiamen and Tianjin, and the provinces of 
Jiangsu, Liaoning. Shandong and Hainan. 


Each of these places will set up a Golden Card networking 
company to take charge of the management and operation 
of the project. 


Domestic electronics companies will co-operate with banks 
to set up a State-level authorization centre to manage the 
huge undertaking. 


Both domestic and foreign companies are scrambling for a 
slice of the lucrative project. 


Taiji Computer Corp. is in charge of the project's overall design 
and is also doing the pilot work in Hangzhou and Xiamen. 


Ji Tong Communications Co. is carrying out the project in 
Beijing, Dalian and Guangzhou. 


It has signed an agreement with Visa International, the 
world’s leading payment system, to work together in support 
of the project. 


The country’s largest electronics group, China Electronics 
Corp., and the Legend Group, China’s largest computer 
producer, have also joined forces. 


They will do the job in Jinan and will begin the preparation 
work in Tianjin and Liaoning. 


China Great Wall Computer Group is co-operating with IBM to 
provide hardware for the project. and is seeking technical 
support from General Electric and Ameritech of the U.S. 


Latest Reports on Information Highway 


Communications High-Tech Research Plan 


95P60049A Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 16 Nov 94 p 7 


[Article by Zhong Yixin [6988 5030 0207] and Wang Baiyi 
[3769 2672 5030] of the 863 Program Communications 
Technology Expert Group] 


{[FBIS Summary] The principal strategic goal of the 863 Pro- 
gram’s Communications High-Tech Research Plan for the year 
2000 is to master the key technologies associated with a 
Broadband, Intelligent and Personalized ISDN (BIP-ISDN) 
[described in JPRS-CST-94-013, 25 Jul 94 p 25—FBIS}, 
including Gb/s fiber optic transmission, broadband asynchro- 
nous transfer mode (ATM) switching, intelligent networks (IN), 
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personal communications networks (PCN) multimedia commu- 
nications terminals and systems, an [experimental] BIP-ISDN 
network, communications software, and CAD of application- 
specific integrated circuits (ASICs). After 2000, BIP-ISDN will 
be gradually commercialized. 


The four near-term (1993-1995) goals of the plan are as follows: 


(1) Communications network and switching technologies. 
This includes development of experimental models of 
34-155 Mb/s 8 x 8 (and larger) single-node ATM 
switches, establishment of standards for INs, and 
implementation in existing networks of about five IN 
technologies meeting CCITT’s CS! standard. 


(2) Fiber optic communications technologies. This includes 
research on 2.4 Gb/s fiber optic communications, high- 
capacity wavelength-division-multiplexing (WDM) and 
erbium-doped fiber amplifier (EDFA) techniques, fre- 
quency-division-multiplexing (FDM) fiber optic communi- 
cations, coherent fiber optic communications, optical 
soliton communications, and R&D of fiber optic CATV 
transmission. 


(3) PCN technologies. This includes development of an exper- 
imental PCN (temporarily called China Digital Cordless 
Telephone—CDCT), research on and systems design of the 
key CDMA [code-division multiple access]-PCN technolo- 
gies, and completion of simulation and overall scheme 
verification for a mobile satellite communications system. 


(4) Multimedia terminals and systems technologies. This 
includes completion of a 64 Kb/s ISDN-capable multi- 
media communications terminal and system. 


Israel’s ECI Assists With Wuhan-Nanjing Fiber 
Optic Cable 


95P60049B Beijing ZHONGGUO DIANZI BAO [CHINA 
ELECTRONICS NEWS] in Chinese 7 Nov 94 p 3 


[Article by Fang Wen [2455 2429]: “ECI, China Cooperate 
on Wuhan-Nanjing Fiber Optic Cable Trunk Line, Now 
Operational”] 


[FBIS Summary] It was learned at a press conference held on 
29 October that Israel’s ECI Communications Ltd. and China 
have jointly completed construction of the 840-km-long 
Wuhan-Nanjing fiber optic cable trunk line, which is now 
formally operational. The line includes ECI-made synchro- 
nous digital hierarchy (SDH) equipment, as well as ECI’s 
digital circuit multiplexing equipment (DCME) used in 96 
countries, with China being the largest user. 


AT&T Provides Digital Switches for China DDN 


95P60049C Beijing ZHONGGUO DIANZI BAO [CHINA 
ELECTRONICS NEWS] in Chinese 14 Nov 94 p 3 


[Article by Liu Keli [0491 0344 7787): “AT&T Installs 
2000th Digital Switch in China”’] 


[FBIS Summary] On 3 November, MPT’s Data Communi- 
cations Department announced that AT&T had completed 
installation of 2000 DACS II digital switches in the China 
Digital Data Network (ChinaDDN), inaugurated 22 
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October of this year and covering 21 provinces and munic- 
ipalities. In addition to supplying China with communica- 
tions equipment, AT&T has invested almost $500 million in 
China and has established nine industrial joint-venture 
plants and companies. 


Beijing University Develops WDM Fiber Optic 
Amplifier 


95P60049D Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 12 Nov 94 p 1 


[Article by Fan Jian [5400 1696] and Cao Hongyan [2580 
4767 5333): “Beijing University Develops New-Generation 
Wavelength-Division-Multiplexing Fiber Optic Amplifier”) 


[FBIS Summary] Engineers in the Beijing University Radio 
Department’s State Key Laboratory for Local Area Fiber 
Optic Communications Networks and Fiber Optic Commu- 
nications Systems have developed a new-generation wave- 
length-division-multiplexing (WDM) fiber optic amplifier 
based communications system, certified on 6 November. 
This new system, which multiplexes eight 140 Mb/s chan- 
nels, has a transmission range of 151 km and a bit error rate 
of 1 x 10°'*, 1000 times better than the international 
standard. The system consists of two fiber amplifiers, with 
channel spacings of 2 nm or 4 nm, and an intelligent 
wavelength control system. 


Beijing University Network Chooses Chinese 
Platforms 


95P60049E Beijing JINGJI RIBAO [ECONOMIC 
DAILY] in Chinese 22 Nov 94 p 7 


[Article by Han Sheng [3352 3932]: “Beijing University Infor- 
mation Highway Selects Chinese-Language Platforms”] 


[FBIS Summary] The Beijing University Campus Computer 
Network Center recently selected two Chinese-language soft- 
ware platforms for the campus information highway: Xin 
Tiandi Electronic Information Technology Institute’s Chi- 
nese Language Star 2.0 and Yijiang New Technology Enter- 
prise Development Company’s Tianhui standard Chinese- 
Character System 2.2. In total, the two companies wiil supply 
1000 software packages, valued at 1.6 million yuan, to the 
campus network. 


Nation’s Largest ATM Intelligent LAN Built 


95P60049F Beijing ZHONGGUO DIANZI BAO [CHINA 
ELECTRONICS NEWS] in Chinese 21 Nov 94 p 4 


[Article by Liu Keli [0491 0344 7787]: “China’s Intelligent 
Building Construction Sees New Dawn: Zhonghua Tower 
Gets First ATM Local Area Network”] 


[FBIS Summary] China’s intelligent building construction 
campaign has reached a milestone with the future realization 
of the nation’s first major asynchronous transfer mode 
(ATM) LAN, located in Beijing’s Zhonghua (China National 
Chemicals Import and Export Corporation) Tower. This was 
learned at a 9 November public ceremony conducted by 
Beijing’s Yinghua Electronic Technologies Company, the 
U.S. firm Chipcom Corp., and Zhonghua International Real 
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Estate Ltd. The 50,000-square-meter intelligent Zhonghua 
Tower will include Chipcom’s ATM technology as the main 
backbone, Wellfleet Company’s multiprotocol routers, over 
1000 Ethernet ports linking almost 1000 workstations and 
IBM AS/400 minicomputers, and a network management 
system capable of linking the LAN to Zhoughua’s long-range 
information transfer networks. The aetwork equipment 
includes seven ONcore intelligent concentrators, three Galac- 
tica Ethernet switches, and two ASN routers. Total value of 
the new equipment is over US$700,000. Yinghua will assume 
overall design and implementation of the network system. 


Three Golden Projects Standards Handbook 
Published 


95P60049G Beijing ZHONGGUO DIANZI BAO [CHINA 
ELECTRONICS NEWS] in Chinese 23 Nov 94 pp 1-2 


[Article by Liu Hongkun [0491 3163 2492], Asst. Director, 
MEI’s Science, Technology and Quality Supervision Dept.: 
“Advance Standards for Construction of ‘Three Golden 
Projects””} 


{[FBIS Summary] A group of engineering technology experts 
and standards experts commissioned by MEI has just pub- 
lished a handbook setting forth the engineering standards 
classification architecture and engineering standards system 
implementation schemes for the Three Golden Projects, 
China’s National Information Infrastructure (NII) plan. The 
handbook covers over 1500 project standards and is divided 
into four parts: overall standards for the Three Golden 
Projects, and individual standards for each of the three 
projects (the Golden Bridge, the Golden Customs, and the 
Golden Card). Relevant international standards such as those 
recommended by ISO/IEC, CCITT, OSI (e.g. RM and X.25), 
and the UN (EDIFACT trade data exchange) are covered, as 
are services such as electronic document service (EDS) and 
message handling service (MHS). 


Computer Network To Link 1000 Universities 
40100014A Beijing CHINA DAILY in English 1 Dec 94 p 3 


[Article by He Jun] 


[FBIS Transcribed Text] China plans to set up a national 
computer network to link its approximately 1000 universities 
and colleges by 2000. The country intends to computerize its 
educational and research institutes and prepare specialized 
personnel for the coming century’s information superhighway. 


Vice-Premier Zou Jiahua attended a presentation by the 
organizers and experts of the China Education and Research 
Network (Cernet) yesterday at Beijing’s Qinghua Univer- 
sity, which is expected to serve as headquarters of the new 
network. Zou said the computer network is crucial for the 
development of the information industry. Information 
sharing will greatly promote the development of all indus- 
tries and improve people’s living standards, he said. The 
State Council has set up a special group to coordinate and 
plan this sector’s development as the country prepares 
construction of its part of the information superhighway, 
Zou added. 
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The network so far has linked 10 top universities and collegesin The State Planning Commission and State Education 
electronic and information technology research in eight cities, | Commission will jointly provide funds for setting up the 
including Beijing, Shanghai, Nanjing, Wuhan, Xian, Chengdu, national framework of Cernet, while schools will be 
Guangzhou, and Shenyang, which will serve as local Cernet _— responsible for their own campus networks. Between 100 
centres for universities in the nearby provinces. Cernet is also and 300 universities are expected to join Cernet by the 
linked with the world’s largest network, Internet. end of 1996. 
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Creating Even Faster Pace for Electric Power 
Development 


946B0176A Beijing ZHONGGUO DIANLI in Chinese 
No 8, 5 Aug 94 pp 2-9 


[Article by Zhou Xiaogian [0719 1420 6197] of the Ministry 
of Electric Power Industry: “‘Creating Even Faster Pace for 
Electric Power Development’’] 


[FBIS Translated Text] The 1990s through the early 2100s is 
a key period for China’s growing economy. Sufficient electric 
power is a guarantee for the construction of our socialist 
material civilization and spiritual civilization. In this 10- to 
30-year period, the enormous challenge facing all the workers 
in electric power is how to accelerate the development of the 
electric power industry while improving its reliability and 
quality as well as keeping it more profitable and efficient by 
reducing cost without causing more pollution, and how to 
reform the management and operating system in order to 
adapt to a socialist market economy. In other words, the task 
is how to keep the electric power industry growing in a 
sustainable, fast and healthy manner to satisfy the demand of 
’ continuously improving standard of living and quality of 
life, as well as to meet energy needs in the next century and to 
face challenging environmental issues. 


As far as the energy industry is concerned, the electric power 
industry in particular is a monopoly in a specific region. In 
microeconomic cost calculations expressed in monetary 
value, some factors such as social benefit and environmental 
and ecological issues are not included. In general, the market 
is an effective means to distribute resources in the short term. 
However, long term effects are often ignored. Government 
action is supposed to correct such near-sighted and short term 
behaviors. Governmental control, management and guidance 
is very important to the rational distribution and efficient 
utilization of energy resources. To this end, not only must the 
market be allowed to play its fundamental role in resource 
allocation, but also the importance of macroeconomic control 
provided by the government must be treated seriously. An 
important aspect of governmental control is an overall elec- 
tric power development plan. It will have a major effect on 
the smooth development of the electric power industry. To 
lay down a comprehensive development plan for the electric 
power industry, we must start with the status of our electric 
power and energy industry and then take market demand and 
financial capability into consideration. Next, we need to refer 
to experience gained elsewhere and review our development 
plan from the perspective of the worldwide market and 
international energy development trends. 


The following is a discussion of some principles, objectives, 
layout and measures concerning accelerating electric power 
development in China on the basis of the status of the electric 
power industry in China and the development trend abroad. 


1. Status and Problems of the Electric Power Industry 


China’s electric power industry was 100 years old in 1992. 
The first 50 or so years, it grew at a very slow pace. As of 
1949, the entire country had an installed capacity of 
1850MW and electricity production was 4.3 TWh. Since 
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1949, for over 40 years, on an average, installed capacity 
increased at an annual rate of 11 percent and electricity 
production grew at an annual rate of 12.8 percent. By 1993, 
they reached 1 8000MW and 820 TWh, respectively, making 
China the fourth highest electricity producing country in the 
world. In addition, a power grid covering all major cities 
and most rural areas was formed. The growth is very fast 
and the accomplishment is outstanding. However, China’s 
electric power development is still at a relatively low level. 
The per capita installed capacity and electricity production 
are merely 0.15 kW and 690 kWh, respectively, approxi- 
mately 30 percent of the worldwide average values. Only 60 
kWh, or 10 percent of the energy, of electricity is consumed 
per capita for everyday living. On the other hand, in 
developed nations it surpassed 60 percent in 1985. In 
China, electricity used for everyday living is merely 1/30 - 
1/60 of that in developed nations. The electric power 
industry cannot meet the demand of our growing economy 
and the needs of the people. It still remains as the “bottle- 
neck” limiting the growth of our economy. The shortage of 
electric power is adversely affecting the growth of socioeco- 
nomic benefits. It has an impact on the everyday life of the 
people and it affects the stability of society. 


China’s electric power industry has made substantial con- 
tributions to the country. However, there are also many 
outstanding issues. The following is a list of major problems 
facing the industry. 


1.1. Power Shortage Affecting Economic Growth and 
Standard of Living 


Power shortage began in the 1970s and has lingered on for 
over 20 years. It is very rare that the shortage lasts so long 
and affects such a wide area. Although the State tops the 
electric power industry on its agenda of the energy industry 
and treats it as a strategically critical project in economic 
growth and prioritizes it as the number one issue, yet in the 
actual implementation of its policy is firmly adhered to. Its 
priority is not consistently held and the investment policy 
also varies from time to time. This is the major cause of 
power shortage in a planned economy. 


1.2. Electric Power Industry Is Not a Business in the 
True Sense 


On the basis of a modern business system, there are major 
discrepancies. The primary discrepancy is that the owner- 
ship is not clear. The electric power industry does not have 
the ability to invest in itself. Existing capital is less than 5 
percent of the required amount. The industry also does not 
have the authority to formulate a rational pricing structure. 
In conclusion, the electric power industry does not have the 
ability to independently manage itself, be responsible for its 
profitability, develop and constrain itself. This hinders the 
industry from accelerated growth. 


1.3. Insufficient Investment, Declining Government 
Investment 


Investment in electric power continues to rise as a result of 
fundraising from various conduits and departments. In 
1981, electric power cost 3.4 billion yuan and went up to 53 
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billion yuan in 1993. However, from the perspective of our 
growing national economy, our investment in basic electric 
power construction is still inadequate. Investment in elec- 
tric power is still less than the required level of 2 percent of 
the GNP. In 1981, it was only 0.71 percent of the GNP. In 
1992, it went up to 1.67 percent, the highest level ever. On 
the basis of 2 percent, it was 9 billion yuan short in 1992. 
The shortfall is approximately 20 percent; smaller than in 
previous years. Furthermore, the proportion of government 
investment is falling. In 1981, investment by the State 
accounted for more than 90 percent. In 1988, it feli to 41.6 
percent. In 1992, it dropped further to 36.7 percent. Insuf- 
ficient investment in electric power makes it impossible for 
the industry to grow to meet the needs of our growing 
economy. The decline of government investment makes it 
less effective to enforce macroeconomic control. 


1.4. Electricity Structure Heavy on Thermal Power, 
Light on Hydropower and Just Starting Nuclear Power 


In the present electricity structure, thermal electric power 
accounts for 75.6 percent of the total capacity (82.6 percent of 
the electricity produced), hydroelectric power only accounts 
for 24.4 percent of the capacity (17.4 percent of the electricity 
generated) and nuclear power is only 1.8 percent. China has 
the richest water resource in the world, however, only 11.7 
percent of the potential capacity, and 7.5 percent of the 
production capacity, is developed. This is far below the 
worldwide average of 20 percent. Nuclear power is still in its 
infancy and needs to be developed further. 


1.5. Power Grid Construction Is Falling Behind Power 
Plant Construction and Is Weak and Unreliable 


Over a long period of time, with insufficient funding to build 
power plants, even less money is spent to build power grids. 
This makes the level of our power grid construction tech- 
nology, low, power grid structure, weak, and power supply 
reliability, poor. According to statistics, 70 percent of the 
system stability related incidents that happened in the past 10 
years is related to the weakness of the power grid. Insufficient 
reactive compensation capacity, lack of voltage regulating 
means, and poor peak shaving capability further aggravate 
the power shortage situation. 


1.6. Outdated Electric Power Equipment, Lack of 
Upgrade Funding, Poor Economic Benefit 


Large capacity, high parameter thermal power plants only 
account for a small percentage of the total capacity in China. 
Electricity is generated in a very inefficient way. In 1993, the 
mean single unit capacity with 500 kW generators or above is 
merely 44.0MW. The average equivalent utilization rate for 
such large capacity units is also relatively low. The statistical 
reliability values of 300MW and 600MW units are 4 and 15 
percentage points lower than those in North America. The 
national coal consumption for electricity is 90 g/kWh higher 
than that of developed countries. Thermal efficiency of power 
plants 6000 kW or higher is 5 percentage points lower than 
that in developed countries. In addition, more than 33000MW 
of outdated low and medium voltage small units are still in 
operation. These units consume more coal and are very 
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inefficient to operate. They need to be upgraded desperately. 
However, there is not enough funds for such upgrades; there- 
fore, progess is slow. 


1.7. Poor Rural Electrification Level and Outdated 
Equipment Cause Huge Losses 


Only 87 percent of the rural households have electric power. 
There are still 28 counties and 120 million people without 
electricity. Rural power grids are very outdated which results 
in huge losses. The overall line loss below the county level is 
approximately 30 percent. This problem must be taken into 
consideration in the comprehensive electric power develop- 
ment plan and it must be resolved in the same process. 


2. Development Trend of Foreign Electric Power Industry 


In order to have a well-thought-out development plan, and 
to ascertain the principle and direction of development for 
the electric power industry in China, it is wise to refer to the 
development trend in other countries. 


2.1. Pay Attention to Effect of Economic Objectives, 
on, © in Industrial Structure, Production Method 
and Lifestyle and New Technology on Energy and 
Electricity Demand 


The deinand for electric power changes as a society shifts 
from one economic stage to another. Different industrial and 
technology structures also have a major impact on the 
demand for electric power. In highly developed nations, such 
as Japan, the electric power elastic coefficient is approxi- 
mately 0.8 between 1992 and 2003. In moderately developed 
nations and regions, it is usually 1-1.1. For example, Korea’s 
electric power development for 1991-2000 chooses an elastic 
coefficient of 1.1. Developing countries, such as India and 
Pakistan, plan to grow at a rate above 9 percent before the 
year 2000 and their elastic coefficients are above 1.3. 


In terms of industrial structure, emerging new industries and 
their weight will have a big impact on the consumption and 
production of energy and electric power. In general, a new 
industry consumes less energy. For instance, the electronics 
industry only consumes one-twenty-third of the energy con- 
sumed by the metallurgy industry, and one-seventh of that of 
light industry. Changes in lifestyle will have an even bigger 
impact on energy consumption. If transportation is replaced 
by communications, then energy is saved by hundreds or even 
thousands of times. Wide range adoption of new technology 
can also change the energy consumption picture drastically. 
For example, optical fiber for communications consumes 
only one-one-thousandth of that required by copper wire for 
the same application. Therefore, we must pay attention to 
changes in industrial and technological structure and recog- 
nize the impact on the demand for electric power. 


2.2. Electric Utilities Stress Improved Efficiency and 
Energy Conservation 


Energy conservation is not only highly stressed but also 
included as an important aspect of electric resource. To this 
end, CCP (critical cost plan) and DSM (demand side man- 
agement) must be implemented in the plan. The so-called 
electric power industry revolution in the United States is to 
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employ advanced energy efficient power generating and 
equipment and appliances, encourage users to adopt energy 
conservation measures, expand the business from generating 
and managing electricity to providing loans to end users to 
promote energy conservation technology, and to facilitate 
legislation that encourages improved efficiency. 


2.3. Facing the Giobal Environmental Protection Challenge 


All countries are exploring various models for their electric 
power industry to meet demand in the next century and are 
also facing the challenge of a global environmental problem. 
Everyone is working hard to find a compatible technology so 
that electric power can grow without any intolerable impact 
on the environment. All are focusing on the development 
and utilization of novel high efficiency combustion tech- 
nology, such as clean coal burning and cogeneration of 
steam and electricity by recirculating gas combustion. In 
addition, every country is searching for new energy sources 
to generate electricity, especially wind power. During the 
decade between 1981 to 1991, wind power generation grew 
at a rate of 64.8 percent per year. It will play a considerable 
role in the future as well. Furthermore, solar energy and 
solar cell are also growing at a fast pace, especially in the 
United States, Japan and Israel. 


2.4. Nuclear Power Still Remains Viable 


Nuclear power is still a feasible energy source at the present time 
and in the near future. Although anti-nuclear sentiment has run 
very high in the past in countries such as the United States and 
Sweden, it is gradually dying down. For example, the U.S. 
Congress relaxed constraints imposed on nuclear power plants 
in 1992. Countries lacking energy sources such as Japan and 
Korea are still very aggressive in developing nuclear power. 
Japan is reportedly planning to build an additional 40 GW of 
nuclear power plants in the next decade. Korea also plans to 
build 18 nuclear power plants in the next 15 years with a total 
capacity of 16 GW. This corresponds to approximately one half 
of the total capacity to be added. 


2.5. Diversification of Electric Structure and Energy Source 


Coal is still the primary source of electricity. However, the 
proportion of gas will rise, the development of hydroelectric 
power will speed up, the proportion of nuclear power will fall 
and the weight of new energy sources will increase. In the area 
of electric power source diversification, an electric utility 
must not only treat its power plants as resources to balance 
the supply of electric power but also include ways such as 
purchasing power from independent power plants or another 
electric utility, conservation and load management, 
upgrading power transmission systems and adjusting cost of 
electricity as electric power sources. Selection should be done 
according to cost and reliability. Factors such as cost of 
electricity, investment requirement, service cost, risk, diver- 
sification, environmental quality and economic development 
should all be included as a part of the selection criteria. 


2.6. Connecting Power Grids for Diversified Benefits 


An overall trend is to expand the power grid by connecting 
power grids together to make it mutually beneficial. Projects 
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to connect power grids in the near future include connecting 
east and west Malaysia via a 600 km long undersea cable, 
power grids in Gulf Cooperation Committee member coun- 
tries, between Turkey and Eastern and Western Europe. 
Eventually, power grids in Europe, the Middle East and 
Africa will be connected. In addition, power plants will be 
built in European countries where it can be easily done and 
the electricity will be shipped elsewhere. In addition, there are 
electric wholesalers. For instance, Italy is studying the possi- 
bility of building thermal power plants in Russia, and France 
plans to do the same in Hungary. 


3. Thoughts on Electric Power Development Pian in China 


On the basis of the characteristics and requirements of 
China’s electric power industry, as well as on the general 
trend around the world, I have the following thought on the 
long range development of electric power. 


3.1. Overall Objective of Electric Power Development 
Must Be Consistent With Economic Growth Strategy to 
Meet the Needs of the People 


The first step of our social and economic development 
strategy is to provide food and clothing for the people. Since 
1980, the GNP has doubled, ahead of schedule. However, 
there is a shortage of electric power. To some extent, it 
limits the growth of our economy and adversely affects the 
pocketbook of the people. 


The second step is to reach a comfortably well-off position by 
the year 2000. This stage, in addition to the first 20 years of the 
next century, is a key period in industrializing and modernizing 
China. During this period, electric power must be developed in 
accordance with objective patterns for industrialization and 
modernization, i.e., build up electric power ahead of everything 
else. It must be built at a rate 20 to 30 percent faster than that 
of the GNP. As a minimum, the rate of electric power develop- 
ment must be the same as that of the GNP, i-.e., with an elastic 
coefficient of 1. This is the basic principle of macroscopic 
projection of the demand for electric power. 


The third step is to reach the level of a moderately devel- 
oped nation. Electric power must also grow at a corre- 
sponding rate. There has to be sufficient electric power to go 
around. Electric power must grow at a rate which is equal to 
or slightly higher than that of the GNP. This means that the 
elastic coefficient must be equal to or slightly larger than 1. 
To reduce the gap with developed nations, we must take 
advantage of any development in electric power technology 
in order to make successful breakthroughs in the power 
source structure and power generation and utilization after 
2020 and let China be at the cutting edge in electric power 
development. 


3.2. Must Be Consistent With Operating Mechanism of 
Socialist Market Economy 


Electric power is a unique commodity. However, it is a 
commodity and must follow certain market principles. It 
must be consistent with certain patterns related to value, 
competitiveness and supply and demand. 
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(1) Projection of electricity demand must be based on market 
requirement. It has to be compatible with the growing 
economy, increase in population and standard of living. 


(2) Projection of electric power supply must be done on the 
basis of resource and environmental constraints. Both 
domestic and foreign resources should be considered. 
Development of electric power must be consistent with 
available supply and transportation capacity of primary 
energy source. The size of construction capita! must be 
proportional to the GNP. The amount of foreign invest- 
ment must be of the same proportion as the foreign 
trade volume. 


(3) The electric power industry ought to be considered as a 
focal point in State planning. The cost of electricity 
should be included as a major target to allow the 
industry to become a part of the market. Make elec- 
tricity pricing an important lever to ensure that the 
industry can grow and regulate by itself. 


(4) A unified, large and competitive market must be estab- 
lished. All power grids must meet a common set of 
specifications. It should no longer be divided by depart- 
ments and regions. Every system should be compatible 
and no repetition is allowed. In terms of electric source 
layout and power plant capacity, economic benefit and 
energy efficiency are the major concerns. Resources 
should be allocated in an optimal manner to yield the 
most economic benefit. 


3.3. Consider Regional Differences, Minimize Gap to 
Optimize Resource Allocation 


There are significant cultural, social, geographic and eco- 
nomic differences between eastern, central and western 
China. Such differences must be taken into account in the 
development of electric power. Along the coast in the south- 
east, where the economy is booming and transportation is 
well established, it should be developed at a faster pace. At 
the same time, we should make ‘ull use of the resources in 
central and western China and optimize the allocation of such 
resources. This can be done by properly adjusting govern- 
ment investment and energy prices. Development of electric 
power in minority populated, economically distressed, and 
powerless areas should be encouraged. Such areas may be 
supported by taxes and a pricing structure to gradually reduce 


the gap. 


3.4. Stress E Conservation and High Efficiency in 
Electric Power Planning . 


Conservation and efficiency are not only required to bal- 
ance the demand for resources but also to meet the need for 
environmental protection and cost reduction. The following 
should be included in the plan. 


(1) The proportion of power consumed by end users must 
be increased. 


(2) Large power grids must build thermal power plants with 
large parameters, high efficiency and sufficient capacity 
for load leveling. 
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(3) Development of cogeneration units must be actively 
pursued. Using residual heat to generate electric power 
must also be developed to raise the utilization efficiency 
of thermal energy. 


(4) Support the upgrade of small low and medium voltage 
units and outdated systems. Older units may also be 
renovated by converting steam condenser for heating, 
using advance units, circulating fluidized bed boiler, 
and gas burning turbine. 


(5) Focus on demand management and treat savings as 
added capacity. 


3.5. Diversification of Electric Source Structure and Resources 


(1) For some time to come, China will still be primarily 
dependent upon thermal electric power and the primary 
fuel for thermal electric power is still coal. Coal is 
principally supplied domestically. However, as our 
domestic energy prices gradually approach those abroad, 
we should seriously consider importing coal for areas 
along the coast. Or, we should exploit coal and natural gas 
overseas to supplement the need by our power plants. 


(2) We ought to accelerate the pace to develop hydroelectric 
power in order to reach the same level of development 
as that in other countries, i.e., 20 percent, by the year 
2000. Large, medium and small hydropower plants are 
going to be built simultaneously. They will be developed 
in sequence along a specific river basin. A pivotal power 
plant will be constructed first. Conventional hydroelec- 
tric power plants and water-pumping energy storage 
power plants will be planned together. Hybrid water- 
pumping storage power plants will be built first and pure 
water-pumping energy storage power plants will follow. 


(3) Nuclear power will be developed to an appropriate level 
so that it will be respectable after the year 2000. 


(4) Development of wind power, geothermal energy, and 
solar energy will be supported. 


(5) Energy conservation by all industries, including the 
electric power industry itself after renovating the power 
grid, must also be planned as a resource. 


(6) All business-owned and residual heat power plants 
should be included as our electric power resources. They 
will be planned as a whole and used rationally. 


(7) Consider the possibility of buying electricity wholesale 
from neighboring countries. 


3.6. Focus on Environmental Protection and Minimize 
Pollution 


The environment is an important aspect in the electric power 
plan which directly affects the cost and reliable supply of 
electric power. The following issues are of major concern. 


(1) In electric power construction, we must insist on the 
policy of primarily focusing on prevention to be com- 
bined with treatment. The environment should be taken 
into account during design, construction and operation. 
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(2) The quality of coal used to generate electricity must be 
improved. Especially, coal shipped from far away places 
must be high quality, high heat content commercial grade 
coal. 


(3) Power plants must use highly efficient dust removers 
and gradually adopt desulfurization equipment to pro- 
mote the clean burning of coal. 


(4) Actively support the development of hydropower and other 
renewable energy to gradually raise their proportion. 


(5) Develop rural power grids to speed up the pace of rural 
electrification in order to minimize the ecological 
damage caused by the consumption of biomass energy. 


(6) Construction of thermal and hydroelectric power plants 
must have minimal impact on the environment. Tree 
planting over large areas of land will be done to improve 
the ecology. 


(7) Investment on the environment must be taken into 
account in power plant construction. 


3.7. Strengthen Power Grid Construction 


In the construction of power grids, the primary thoughts are 
as follows. 


(1) Power grids and power sources must be built synchro- 
nously. Actually, the power grid should be slightly ahead 
to ensure the transmission of power and safe and 
economic operation of the grid. It also facilitates the 
development in the future. 


(2) In addition to building primary power grids, auxiliary 
facilities, such as communications, automation and power- 
less compensation, must also be put in place to improve the 
reliability and economy in supplying electric power, as well 
as the flexibility of switching and assurance of quality. 


(3) The load center structure must be strengthened using 
provincial grid as a core. All 500 kV grids in various 
regions will be strengthened and perfected. Large 
regional power grids will be connected to gradually 
spread out all over the country. On the basis of the basic 
function of each component in the grid, power transmis- 
sion equipment and transformers will gradually be stan- 
dardized. A diversified approach will be taken by taking 
the benefit of power grid networking into account. 


(4) Renovation of grids in older cities and construction of 
grids in modern cities and towns should be included in 
the electric power plan. 


(5) The mechanism to raise capital for power grid construc- 
tion must be overhauled. Special projects must be 
arranged individually to secure the necessary funds. 


3.8. Strengthen Rural Electrification 


Electrification of rural China, to some sense, represents the 
extent of electrification of the entire country. Therefore, it is 
of great significance. 


(1) Construction of power sources and grids to electrify rural 
areas should be included as an important part of the 
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electric power development plan. The government should 
offer incentive loans to accelerate the construction of 
rural power sources and grids. 


(2) Speed up the renovation of existing rural grids to 
improve reliability and minimize loss. 


(3) A diversity of power sources, particularly well planned 
new and renewable sources, must be developed in 
accordance with local availability. 


(4) To the extent possible, expand large grids toward rural 
areas. 


(5) Plan rural grids well in advance in order to meet the 
growing demand of rural businesses and construction of 
modern villages. 


3.9. Accelerate Electric Power Development with 
Technology to Improve Efficiency and Profitability 


In the course of developing electric power, research and devel- 
opment work must be strengthened. New products, technology, 
materials and equipment should be employed to improve 
productivity and profitability and to minimize pollution. 


(1} In hydroelectric power, studies need to be done to 
choose the optimal development and dispatch scheme. 
Technology related to the construction of tall dams, 
deep draping, long tunnels and wide span plants should 
be explored. Studies ought to be done on the use of high 
speed water turbine to develop large water-pumping 
energy storage power plants. 


(2) As for thermal electric power, in terms of facility, the 
focus should be placed on studying large units, 6(00MW 
or above, with super critical operating parameters, as 
well as on the supply of complete equipment for power 
plants on the order of 800 to 1000MW in size. The 
adaptability of a large boiler to a wider range of coal 
needs to be investigated. Large air-cooled generator 
units need to be developed and the supply of necessary 
ancillary equipment ought to be considered. 


(3) In the area of environmental protection, clean coal 
combustion technology and cogeneration equipment 
and operation are the focal points. In addition, suitable 
desulfurization techniques should also be pursued. 


(4) In the development of new energy sources, we should 
immediately mass produce 300 kW wind power gener- 
ators and begin developing 500-700 kW wind power 
generators. The import and construction of a 30MW 
solar power plant in Tibet (Xizang) must be handled 
well. Solar cell research must continue. 


(5) As for nuclear energy, we need to accelerate the manu- 
facture and supply of a complete set of equipment for 
1000MW nuclear power plants. In addition, studies on 
breeder reactors have to be done. 


(6) In power transmission and voltage transforming, equip- 
ment for 500 kV and 330 kV high voltage lines must be 
developed. High strength, heat resistant wires need to be 
developed. Ways to raise delivered power capacity by 
means of compensation must be investigated. The use of 
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compact and cement poles should be expanded. Mul- 
tiple 500 kV circuits on the same pole should also be 
expanded to save materials, reduce cost and minimize 
land use. GIS switches should be widely used to simplify 
the layout and space of transformer stations. 


(7) In power plant design, technology to design a family of 
thermal or nuclear power plants with a total capacity of 
5000MW should be investigated to minimize land use 
and pollution, reduce capital investment, and improve 
efficiency. 


(8) An optimal structure to link all power grids nationwide, 
together with the corresponding switching scheme, 
needs to be studied. 


(9) Ways to standardize the entire electric power industry 
need to be studied, prepared and implemented. 


4. Layout and Framework for Electric Power 
Development in This Century 


To meet the demand of an economy growing at an annual rate 
of 8-9 percent, after taking energy conservation into account 
and based on projection, it is expected that a total instailed 
capacity of 300 GW is required by the year 2000. This means an 
additional 120 GW of capacity needs to be added between 1994 
and 2000. In the first 20 years of the next century, even if the 
economy grows at an annual rate of 5 percent, another 500 GW 
of capacity is required by 2020, reaching a total of 800 GW. By 
then, China’s population will be approximately 1.4 billion. This 
corresponds to a per capita installed capacity of 0.57 kW and 
power generation of 2500 kWh. Those are the 1990 levels in 
Korea. This fact illustrates the magnitude of electric power 
development work in China. In order to meet the above 
objective, to allocate resources rationally and to maximize the 
gain from our investment, the following approaches are taken 
for electric power construction up to the year 2000 on the basis 
of our energy structure, resource characteristics and environ- 
mental requirements. 


4.1. Thermal Electric Power Construction 


The magnitude of thermal electric power construction remains 
gigantic up to the year 2000. Starting now and continuing for 
every year until then, large to medium thermal electric power 
plants of 1 3000MW and over need to be built. The location of 
a thermal power plant is decided based on a balance of delivery 
of coal and electricity and the load distribution. Furthermore, 
pressure on transportatio1 and environmental pollution must 
be minimized. Specificaliy, the layout is as follows. 


(1) Build more thermal power plants near coal mines, primarily 
in Yimin He, Huolin He and Yuanbao Shan in the north- 
east, western Inner Mongolia and Shanxi in the north, 
Shenmufugu in Shaanxi, and Anshun and Zhijin in 
Guizhou. These power plants, upon completion, can reduce 
the load on the railroad by more than 100 million tons. 


(2) Construct a number of thermal power plants along the 
coast and at cross roads to enhance the power grid 
structure to ensure its safety. Major projects are located 
along the coast of Bohai Wan, Zhejiang, Fujian and 
Guangdong, along the Chang Jiang, Jiaozhi Railroad, 
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Dagin Railroad and Jingjiu Railroad. Going down the 
river, it will be coordinated with the plans set by the 
Ministry of Railroad and Transportation. Going up the 
river, it is up to the power plant itself to decide. 


(3) Smaller steam condenser units must be replaced with larger 
units at a faster pace. It should be completed in 15 years. 


(4) Build gas burning cogeneration power plants in coastal 
areas such as Guangdong, Hainan, Zhejiang, Shanghai, 
Jiangsu and Tianjin where imported oil and gas can be 
afforded. 


4.2. Hydroelectric Power Plant Construction 


To speed up the development of hydropower, priority 
should be given to those with good energy indicators and 
where power can be easily delivered to a list of identifiable 
customers. The sequence should be based on the degree of 
difficulty. Specifically, the layout is as follows. 


(1) Key power plants to be constructed include the Three 
Gorges on the Chang Jiang, Lijia Gorge, Gongbo Gorge, 
Laxiwa, Heishan Gorge in the upper reaches and Wan- 
jiazai and Xiaolangdi in the middle reaches of the Huang 
He, Stages | and 2 of Tianshengqiao, Yantan and Longtan 
on the Hongshui He, Manwan, Dachaoshan and Xiaowan 
in the middle and lower reaches of the Lancan Jiang, 
Dongfeng, Hongjiadu and Houpitan on the Wu Jiang, 
Ertan, Tongzilin and Jinping on the Yalong Jiang, Pub- 
ugou on the Dadu He, and the development of cascade 
power plants on the Nanya He and Baoxing He. 


(2) In economically developed areas in the east, northeast 
and central China where energy is in extremely short 
supply, hydroelectric power should be developed to a 
much greater depth. Both large and medium hydropower 
plants have to be built at the same time. Primary sites 
include Shuikou, Mianhuatan and Muyangxi in Fujian, 
Tankeng in Zhejiang, Wuqiangxi and Lingjintan in 
Hunan, Geheyan, Gaobazhou and Shuibuya in Hubei, 
Wanan and Taihe in Jiangxi, Song Jiang cascade in Jilin 
and Lianhuapao in Heilongjiang. 


(3) Build water-pumping energy storage power plants in the 
northeast, north and east where thermal electric power 
dominates, such as Shisanling in Beijing, Zhanghewan 
in Hebei, Tianhuangping in Zhejiang, Huanhgou in 
Heilongjiang and Conghua in Guangdong. 


4.3. Nuclear Power Plant Construction 


Qinshan I and Dayawan NPP, with a combined capacity of 
2100MW, will be in operation prior to 2000. We will 
attempt to have one of the two 600MW units in Qinshan II 
operational in 2000. In addition, construction of 20000MW 
of nuclear power plants will begin by 2000. First priority 
will be given to economically developed coastal areas with 
severe energy shortages such as Guangdong, Fujian, Zhe- 
jiang, Jiangsu and Liaoning. In addition, preparation should 
also be underway in Jiangxi, Hunan and Jilin. 
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4.4. Power Grid Construction 


To meet the needs of thermal power plants located at the mines 
and large hydroelectric power plants, to ensure the safe opera- 
tion of the electric power system, to benefit from energy 
conservation and equipment savings by means of linking power 
grids, and to enhance operating reliability and profitability, the 
layout of the power grid in the next decade is as follows. 


4.4.1 All major grids will have to strengthen their 500 kV 
structures in order to create the necessary condition to take 
their 220 kV off line. For example, as the northeast China 
grid is constructing power plants in Dongsimeng and eastern 
Heilongjiang, it will simultaneously build 500 kV high voltage 
lines to Daging, Harbin, Changchun, Shenyang and Dalian. 
In addition, it will strengthen the 500 kV receiving circuit in 
Liaoning and open up an east-west corridor between 
Heilongjiang and Inner Mongolia to create a V-shaped 500 
kV system. The north China power grid primarily revolves 
around Inner Mongolia and Shanxi to deliver power to 
Beijing, Tianjin and Tangshan. It will also build a robust 
receiving 500 kV grid at Beijing, Tianjin and Tangshan. 


The east China power grid, on the basis of its existing U-shaped 
structure, will develop into partial loops. Furthermore, a core 
loop will be formed in the Chang Jiang delta centered around 
Suzhou, Shanghai and Hangzhou. Each region is connected to 
the main grid via double or multiple 500 kV circuits. The 
central China power grid will strengthen its 500 kV main trunk 
line along Zhengzhou, Wuhan, Changsha and Zhuzhou so that 
electric power can be exchanged north to south. Moreover, the 
500 kV power lines in Geshuangwu, Hubei and Changzhuxiang, 
Huanan will be further strengthened. With the development of 
hydropower plants at Hongshui He, nuclear power plants at 
Guangxu and Dayawan, the construction of Manwan, Dacha- 
oshan and Xiaowan hydropower plants on the Lancan Jiang, a 
consolidated power grid comprised of four provinces, i.e., 
Guangdong, Guangxi, Guizhou and Yunnan, will be created to 
deliver electricity from west to east. A robust 500 kV loop will 
be built in the load center on the Zhu Jiang delta in Guangdong. 
The northwest China power grid will remain a 330 kV system. 
Sichuan will have its own grid after Ertan power plant comes on 
line. A 500 kV power line from Ertan to Chengdu and Chong- 
qing will be built. Shandong, Fujian, Xinjiang, Hainan and 
Xizang will keep their own provincial power grids. 

4.4.2 Create Trans-Regional Power Grids to Enhance Utili- 
zation and Optimize Allocation of Resources. By 2000, 
electricity will be transmitted from Yangcheng, Shanxi to 
Jiangsu, Changzhi to Shandong, Qinbei, Henan to Hunan, 
Hubei to Jiangxi, Baoji, Shaanxi to Sichuan, Yunnan to 
Guangdong, and Sanbanxi, Guizhou to central China and 
Hunan. Essentially, it will be delivered from west to east and 
north to south. 


4.4.3 Large regional and provincial grids will continue to 
expand coverage of their 220 kV lines toward powerless 
counties and areas. Grid structure must be further strength- 
ened at load centers to increase the load density. 


4.4.4 Renovate power grids in major cities such as Beijing, 
Shanghai, Tianjin and Shenyang. Power grids for modern 
cities and towns must be planned well ahead. 
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4.4.5 Coordinate the construction of 500 kV grids in central and 
eastern China and Sichuan with that of the Three Gorges grid. 
The layout of that power grid is designed to link all power grids 
in the country centered around the Three Gorges. Not only that 
power transmission and seasonal load fluctuation relative to the 
power grids in central and eastern China and Sichuan are taken 
into account, but also its role in regulating thermal and hydro- 
electric power across various river basins as far as the north and 
south China power grids is considered. 


4.5. Rural Electrification Construction 


To eliminate all powerless counties and to electrify 95 
percent of the rural household by the year 2000 is the 
objective of rural electrification. The approach is as follows. 


(1) In areas close to major grids, it should be accomplished 
by expanding the coverage. Although it costs a lot to 
connect the electric power system of a village to a major 
grid, it costs much more to expand a city to accommo- 
date the population from villages. 


(2) Areas with hydropower resources should focus on devel- 
oping large to medium hydroelectric power plants. To 
the extent possible, they should be connected to major 
power grids to ensure a steady source of supply. 


(3) Remote areas where coal is available should look into 
small thermal electric power plants using clean coal 
technology. To the extent possible, coal and electricity 
should be managed by the same organization and cogen- 
eration ought to be encouraged. 


(4) Areas with wind power are encouraged to construct 
wind power plants and should be brought on a grid, if 
possible. Solar power plants should be built wherever 
feasible. Photovoltaic cells should also be developed. 


(5) We must work hard to upgrade our rural power grids, 
including the layout of our existing rural grids, locations 
and supply points of the 35 kV lines, selection of routes, 
replacement of energy intensive transformers, installa- 
tion of powerless compensation devices. We must try to 
lower the loss by 10 percentage points within 10 years. 
Construction of a rural power grid must take the charac- 
teristics of rural industries and the supply of electric 
power to new towns and villages into consideration. 


5. Policy Consideration 


To alleviate the power shortage, it is necessary to adopt 
comprehensive measures against its causes. Electric power 
must be effectively supplied, and overheated demand must be 
suppressed. Nevertheless, the major aspect of our measures is 
to accelerate the development of electric power to increase 


the amount of electricity we can effectively provide. 


§.1. ene ee nae oe Ce Insist 
on Constructing Electric Power First and Build an 

nenay indestty Contered Asound iectte Power 

A fast, sustainable and healthy growth of the electric power 

industry is the premise of having fast, sustainable and 

healthy growth of the economy. To this end, when we 

arrange the rate of economic growth, any adjustment to the 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-CST-95-002 
13 February 1995 


industrial structure, technology structure or regional layout 
must be done on the basis of energy resources, especially on 
the rate of growth and distribution of electric power in order 
to maintain a balance between economic growth, industrial 
structure and electric power development. Over the past 40 
years, there have been several severe power shortage inci- 
dents which were all related to an overheated economy. The 
four severe power shortage incidents happened in years of 
high rate of accumulation (as high as 32-36 percent). It was 
further compounded by lack of sufficient investment over 
the years and by an excessi.e amount of overdue bills. 
Hence, macroscopically we should maintain a suitable accu- 
mulation rate and a reasonable rate of economic growth. We 
must insist that electric power be constructed first and 
ensure that electric power is growing at a rate approximately 
10-20 percent higher than that of economic growth. This is 
the only way to provide sufficient electric power to benefit 
the overall economy. 

5.2. Stick With “20 Word” Policy to Reform the 
Electric Power System 

The electric power investment mechanism needs to be devel- 
oped and perfected based on the “20 Word” policy. Electric 
power construction must be supported by raising funds from 
different sources. The relation between power source and 
power grid, and that between power generation and sales, 
must be straightened out inside the industry. This will ensure 
that the industry grows in accordance with laws governing a 
market economy and with special characteristics of the 
industry in order to improve its economic and social benefit. 


5.3. Increase the Level of Investment in the Electric 
Power Industry 

The electric power industry is a capital-intensive and tech- 
nology-intensive basic industry. It is built on large sums of 
investment. In order to produce | yuan of product, it 
requires two times the investment of that needed for the 
metallurgical industry, four times higher than that of the 
petroleum industry, and eight times higher than that of the 
textile industry. Investment in electric power must be done 
ahead of time. The electric power industry is a basic 
industry, as well as a public utility. Therefore, the level of 
investment must be increased. Within a certain period of 
time, a plan to double the investment will be implemented 
in order to quickly turn the power shortage situation 
around. In addition, the amount of foreign investment will 
be increased. Moreover, the desire for the industry itself to 
invest and the ratio of such investment will be enhanced. 


5.4. Implement Electricity Price Reform 


The principle used by other countries to determine the cost 
of electricity must be adopted as soon as possible. Restruc- 
turing of the cost of electricity not only can keep up the 
production of electric power, but also enable the industry to 
raise more money on its own. In addition, a reasonable 
return of investment must be ensured to attract more capital 
from the financial community. A rational price structure 
can enhance the vitality of the industry, promote the con- 
version of its operating mechanism and ensure the industry 
grows at a certain rate. Resources can then be optimally 
allocated and utilized. 
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5.5. Increase Investment in Science and Technology, New 
Energy Sources and Environment and Provide Incentives 
The government must invest in maior research efforts such as 
clean coal burning technology, coal gasification and recircu- 
lation, breeder reactor and higher voltage transmission. Fur- 
thermore, the level of investment must be increased to 
accelerate the process. Applied research projects such as using 
multiple 500 kV circuits on the same pole and compact steel 
towers should be paid for by funds from the government and 
the electric power industry. Money should be raised from 
various sources to increase the level of commitment. In order 
to develop new energy sources and to minimize pollution, in 
addition to providing the necessary development capital. the 
government should offer various incentives such as low 
interest and no taxes. Furthermore, the power company 
should purchase all the electricity with first pnority. The 
government should subsidize it to encourage investment in 
new energy sources. 


5.6. Ensure the Supply of Power Generating Equipment 
This ts a premise to develop electric power. Presently. there is a 
shortage of power generating equipment and the quality is poor. 
As far as quantity is concerned, over the past 40 years. 20 
percent of the power generating equipment is imported. This 
percentage may increase in the future. Therefore, in addition to 
continuing importing equipment from abroad, the important 
thing is to manufacture it domestically. In order to do this. the 
system to manage manufacturing in China must be reformed. 
Our ability to manufacture equipment should be fully utilized 
to enhance the quality and performance of the equipment 
produced. Domestic production capacity for such equipment 
must be increased. It can be manufactured by the machine 
building industry, electric power industry, or even joint venture 
with other countnes. In conclusion, as long as the concept 
governing the development of the electric power industry cor- 
rectly reflects objective needs for social and economic growth, 
as long as it agrees with the common pattern for electric power 
development worldwide, with macroscopic government control 
to coordinate planning and finance, with a well balanced and 
optimized structure, the electric power industry will further its 
reform to gradually adapt to an operating mechanism compat- 
ible with a socialist market economy. Depending upon tech- 
nology and equipment, electric power industry can indeed 
march ahead of the rest of the industries to create the necessary 
condition to support a rapidly growing economy and to meet the 
needs of the people with an improved standard and quality of 
living. 


Japanese To Help Fund Asia’s Largest Pit-Mouth 
Power Plant in Shanxi 


946B0180B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 23 Aug 94 p 2 


[Article by Dai Yugang [2071 3768 0474}: “Japanese To 
Help Fund Asia’s Largest Pit-Mouth Power in Shanxi"’] 


[FBIS Translated Text] Preliminary feasibility report for 
Asia's largest pit-mouth power plant, Wangqu Power Plant, 
was successfully reviewed by the State Planning Commis- 
sion and the Ministry of Power Industry. It is listed as a 
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project to be funded by the Japanese Overseas Cooperation 
fund. In addition. the State Energy Investment Corporation, 
the provincial planning commission and electric power 
bureaus of Shanxi and Shandong aiso reached an agreement 
to jointly build the Wangqu Power Plant and to supply 
electricity to Shandong. 


Wangqu Power Plant 1s an ideal long-range power transmission 
project. It has a great deal of high quality coal and has an 
abundance of water. It 1s read: accessible and has a sufficient 
place to store ashes. The power plant can be as large as 
5200MW. It may become Asia's largest pit-mouth power plant. 


Wangqu Power Plant 1s a well-planned project which 1s the 
result of a great deal of hard work after the province of Shanxi 
switched its economic strategy to focus on the transportation 
of both coal and electricity. The power plant 1s designed in 
accordance to the plan to ship electric power to Shandong. 
Coal is converted on the spot to secondary energy. Not only 
can this project alleviate the pressure on the railroad. but it 
can also benefit the entire country as a whole and meets the 
principle of resource optimization. It can also stimulate the 
local and national economy. The designed capacity of 
Wangqu is 4 x 600MW and the total price tag 1s 15 billion 
yuan. The money comes from the State. local government and 
the province that consumes the power. In addition, it 1s made 
attractive to foreign investors. The project 1s expected to have 
two units operational by the vear 2000. 


Babcock Turbines To Be Used in First Phase of 
Big 2600MW Ligang Project 

946B0180F Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 5 Sep 94 p 2 


[Article by Wang Xiaoying [3769 2556 5391]: “Babcock 
Turbines To Be Used in First Phase of Big 2600MW Ligang 
Project” ] 

[FBIS Translated Text] Ligang Power Plant in Jiangsu. a 
unit of Zhongxing Corporation, signed a contract in Beijing 
to purchase equipment for its Phase 2 project. 


Ligang Power Plant has a designed capacity of 2600MW. 
Two 350MW coal! burning generator units were installed in 
Phase |. They have been in commercial operation since 
1993. Two more 350MW coal burning units are to be built 
in Phase 2. The boilers will be manufactured by Wuhan 
Boiler Factory and Babcock Corporation of the UK. Steam 
turbine generators. thermal contro! units and pressurizing 
Stations will be imported from the U.S. They are made by 
Westinghouse and Sa-jin Lun-di. 


Negotiations for the purchase of Phase 2 equipment began 
in July 1993. Over ihe past year, negotiations were held with 
six corporations in Italy, the United States, Germany, the 
United Kingdom, France and Czech Republic. After bid- 
ding, analysis and comparison, it was finally determined 
that the steam turbine generators. thermal controls and 
pressurizing stations will be supplied by Westinghouse and 
Sa-jin Lun-di of the U.S. The contract carries a price tag of 
approximately $143 million. 


Unit | of Ligang Phase 2 is expected to be on line by June 1997. 
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Rural Energy Development Taking Off 
956B0009B Beijing ZHONGGUO HUANJING BAO 
[CHINA ENVIRONMENTAL NEWS} in Chinese 
1] Aug 94p! 


[FBIS Translated Text} 


Information provided by the Ministry of Agriculture 
recently revealed that the overall trend for rural energy 
development in China ts msing Until the end of 1993. the 
country had developed methane gas supply to 5.25 million 
households. and 158 million households are provided with 
firewood and coal conservation range. The development 
and utilization of solar energy. hydropower. wind and 
geo-therma! power are also on their way. Currently. rural 
energy development and conservation in China have an 
annual capacity of over 80 million tons of standard coal. 
This is a significant contribution to alleviate the rural energy 
shortage situation, to support rural economic growth and to 
improve the ecological environment. 


Currently, methane gas development in China serves the 
purpose of not only resolving the daily fuel shortage 
problem. but also improving the ecological environment 
and promoting agricultural production. 'n the entire 
country, there is a total of 633 large and inedium scale 
methane gas plants which utilize the organic waste dis- 
charged from livestock and poultry plants and breweries. 
These methane gas plants supply methane gas to 84.000 
households. The composite utilization of methane gas in 
grain storage. seed soaking and breeding can be seen to be 
effective in an early stage. Through methane gas construc- 
tion, 20 million tons of organic waste and life sewage from 
2 million people can be properly disposed annually. The 
total number of firewood and coal conservation ranges [used 
in households] has reached 158 million households, which 
represents 69 percent of the total number of rural house- 
holds. The risk to the ecological environment due to the 
shortage of firewood is reduced. 


Ms. Deng Keyun, deputy director of the Environment and 
Energy Department of the Ministry of Agriculture. said, 
“Currently, the status of rural energy in China has the 
following characteristics: First, it is obvious that spending is 
increasing, annual consumption of standard coal is 580 
million tons, and the total supply from the entire country is 
only 1.06 billion tons. Second, the proportion of commodity 
energy in the total spending quantity of rural energy has 
increased. The spending of commodity energy in China 
increases at an annual rate of 5.3 percent. but the spending 
of rural energy increases at an annual rate of 9 percent: this 
exceeds the capability that the country can provide. Third, 
the ratio of energy used for production has increased to 40 
percent. Fourth, the degree of development of energy 
recovery and its entering into the commodity energy realm 
is getting higher and higher. Fifth, rural energy construction 
is, in fact, becoming the contents of rural environmental 
construction. In order to develop the rural economy and to 
enhance the life of the farmers, the pressure on rural energy 
construction will become greater and greater. 
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The Ministry of Agriculture will accommodate the situation this 
year, it will strengthen the administration of rural energy 
construction, expand the scope of benefits, optimize rural 
energy development and conserve single item technology distr- 
bution, and enforce rules and regulations. In addition, the 
Ministry of Agriculture will sponsor an activity for the entire 
country in September, in Beijing, for exchanging, discussing and 
ordering of rural energy technology and product. 


China’s Nuclear Industry Steps Out of Secrecy 


40101003A Beijing BEIJING ZHOUBAO [BEIJING 
REVIEW] in English Vol 37 No 42, 17-23 Oct 94 p 6 


[FBIS Transcribed Text] Nearly 300,000 employees have 
been moved to civilian nuclear plants, demilitarizing the 
industry that was kept in tight secrecy for decades. General 
manager of the China National Nuclear Corp. (CNNC) 
Jiang Xinxiong recently said that the industry is now serving 
peaceful purposes and is opening to the world. 


The CNNC, a large industrial enterprise under the State 
Council, is the successor to the Ministry of Nuclear Industry 
which built China’s first atom bomb, hydrogen bomb and 
nuclear submarine. 


Jiang revealed that most of the nuclear factories are closed 
or have stopped operation. Military production has been 
reduced to the minimum on state orders. The bulk of the 
industry is serving the needs of the country’s economic 
construction and daily needs. 


Goods and services provided by the CNNC for civilian use 
now account for 75 percent of the company’s gross output. 
Since the nation started opening to the outside world in 1979, 
the company has had an annual growth rate of 30 percent. 


The industry is making 1,500 different products, ranging 
from metal fault detectors to fire alarms using radioactive 
materials and other chemicals not related to nuclear tech- 
nology, such as chemical fertilizers. 


There are two nuclear power stations in commercial pro- 
duction: the 300,000 kW Qinshan station in Zhejiang, 
which was designed and built independently by the Chinese, 
and the Dayawan station with two 900,000 kW generating 
units which were imported from France and Britain. 


Jiang said that to prepare for the next century, the era of 
nuclear power, a network of nuclear electric factories are 
being built. 


“China will keep a task force of nuclear scientists and 
engineers as is commensurate with its status as a nuclear 
power,” said Jiang, who is also director of the State Atomic 
Energy Agency. 

China has sold Algeria a heavy water reactor for research 
and is building a 300,000 kW nuclear power station in 
Pakistan. 


In line with the principle of using atomic energy for peaceful 
purposes, nuclear exchanges and friendly ties have been estab- 
lished with more than 40 countries. The CNNC has business 
relations with over 100 companies throughout the world. 
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Renewable Energy To Play Greater Role 


40101003B Beijing BEIJING ZHOUBAO [BEIJING 
REVIEW] in English Vol 37 No 43, 24-30 Oct 94 p 5 


[FBIS Transcribed Excerpts] China has drafted a long-term 
plan on the development and use of new and renewable 
energy sources to reduce consumption of coal, crude oil and 
natural gas. 


The plan, aimed at promoting a clean environment and sus- 
tained economic development, was drawn up jointly by the 
State Science and Technology Commission, State Planning 
Commission and State Economic and Trade Commission. It 
has been submitted to the State Council for ratification. 


The new and renewable energy category includes solar, 
wind, biomass (energy from green plants), geothermal and 
ocean energy. 


The plan also calls for close Sino-foreign cooperation in the 
research, development and use of these energy resources. 


At present, China has cooperation projects with the United 
Nations, many European countries and Japan. More than 
US$60 million of foreign funds have been used in this field. 


[passage omitted] 


The State Council has given priority to the development and 
wide use of solar, wind, geothermal and biomass energy. 
China’s agenda for the 21st century also stresses the role of 
new and renewable energy in sustainable economic devel- 
opment and environmental protection. 


New and renewable energy now supplies one-fourth of the 
country's total. The annual amount of the supply, mainly 
from biomass energy, is used in place of about 300 million 
tons of standard coal. 


Solar energy has been widely used in China for cooking, 
heating water, greenhouses, satellites and telecommunica- 
tions. The United Nations has established a pilot project in 
Gansu Province to use solar energy for heating. 


Wind energy, now widely used in areas such as Inner 
Mongolia, Xinjiang and Fujian, has brought great benefits 
to the local people who do not have easy access to thermal 
and hydropower supplies. 


Progress has also been made in recycling and utilization of 
renewable resources over the past four decades. China began 
to recycle scrap iron and steel ever since the founding of the 
People’s Republic of China in 1949. The amount recovered 
is enough for manufacturing 1.3 million km of rails, or 
enough for making 130 million lorries. 


The Anshan Iron and Steel Company, one of the largest in 
China, has invested a total of 70 million yuan in the 
construction of 58 projects for comprehensive utilization of 
renewable resources since 1969. 


The projects recover 140,000 tons of iron powder, 2,000 
tons of coke a year, and have made a more effective use of 
220,000 cubic meters of steam and 17.9 million cubic 
meters of water. 
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GE Seeks Expanded Role in Power Industry 


40101003C Beijing CHINA DAILY [BUSINESS 
WEEKLY] in English 31 Oct 94 p 2 


[Article by Lu Hongyong] 


[FBIS Transcribed Text] General Electric (GE) is eager to 
expand its role in China’s power generation. The company 
wants to sell equipment, help update power-generating 
turbines, finance power projects and map power develop- 
ment plans here. 


GE Industrial & Power Systems (GEIPS), second only to GE 
Capital within the GE conglomerate, has signed a contract 
for more than $4.5 million to supply Chengdu-based Dong- 
fang Electric Corporation. The deal was inked shortly before 
GE came to Beijing to attend the International Exhibition 
on Power & Energy China 94 which ended early last week. 


“This order has strategic significance for GE,” said Delbert 
Williamson, president and regional executive of GEIPS 
Asia. “It puts us in a very favorable position to win other 
orders since there will be many 300-megawatt-size steam 
turbines requiring boiler feed pump turbines for projects in 
China,” he said. 


Dongfang Electric Corp. is a major equipment supplier for 
an Ezhou power project in Hubei Province. Including the 
Ezhou project, there will be 10 GE boiler feed pump 
turbines operating in China, sources with GEIPS said. 


GE is also promoting the application of integrated gasifica- 
tion combined-cycle (IGCC) technology in China, which is 
reputed as the cleanest technology for producing power 
from coal. 


The IGCC system reduces acid rain emissions to levels far 
below those achieved by conventional coal combustion and 
cleanup technologies and produces as well usable by- 
products instead of solid wastes associated with conven- 
tional scrubber technology. 


The Ministry of Power Industry has established an IGCC 
Demonstration Project Office in China to evaluate its 
feasibility in the country. 


GE is also considering the idea of private power in China, 
said Bill McNamara, head of GEIPS Greater China. 


GE Capital is to raise funds through equity issue or petition 
to the Import & Export Bank of the United States for 
support of the Shanghai-based Zhabei power plant. 


The bid, believed a prelude of private power experiments in 
China, is soon to be finalized, according to the North China 
director of GEIPS. The outcome will most likely be a 
cooperative power plant, he added. 


“With 50 years of experience in all four areas of power 
generation, GE is well established to honestly evaluate the 
most efficient way to boost the power sector,” McNamara 
said. 
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Three Gorges Development Corp. To Award $27 
Million in Contracts 


40101003D Beijing CHINA DAILY [BUSINESS 
WEEKLY] in English 31 Oct 94 p 2 


[Article by Gao Bianhua: “Dam Corp To Award $27 
Million in Contracts”) 


[FBIS Transcribed Text] The China Yangtze Three Gorges 
Project Development Corp. is expected to award three 
construction and engineering machinery contracts during its 
Ongoing trip to the United States to drum up support for the 
massive water project. 


The combined value of the contracts, one of which will go to 
Illinois-based earthmover Caterpillar Inc, is $27 million. 


Three Gorges Development Corp. Vice-President Yuan 
Guolin is a member of the business delegation organized by 
the China Council for the Promotion of International 
Trade, to arrive in Washington D.C. early next month. 


The development corporation will bring a picture- 
and-material-object exhibition entitled “the Open Yangtze 
River” to Los Angeles, New York and Canada as well. 


“We expect the American people to better understand the 
Three Gorges Project and support its construction through 
the exhibition,” Yuan said. 


He added that his trip is also aimed at studying the 
feasibility of U.S. business participation in the Three 
Gorges Dam construction. 


The huge water project, currently in preliminary stages, will 
need about 150 billion yuan ($17.4 billion) of investment by 
the year 2005 when the Three Gorges power station starts 
generating energy, Yuan said. 


“Most of the investment will come from domestic sources,” 
he said, “but we also need $2-3 billion of foreign funds to 
buy equipment.” 


Yuan said the Yangtze company welcomes any form of 
overseas cooperation for the dam project, such as issuing 
bonds and stocks abroad, fundraising, leasing and arranging 
export and commercial credits. 


So far, more than $60 million overseas funds have been 
channeled to the Three Gorges project, most of which are 
export and commercial credits. 


“The Three Gorges belong to Chinese people,” Yuan said. 
“But the Three Gorges Project stretches far beyond our 
borders in terms of technology and business. Only through 
wide-ranging cooperation can it be constructed better and 
benefit the whole world.” 


Yuan said the Yangtze corporation has cooperated on 
technology and trade with more than 40 overseas companies 
from Brazil, Canada, the United States, Germany, Japan 
and France. 


The development company announced recently another two 
projects for international bidding: man-made silt-control 
system and construction of an information pivot building. 
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Yuan said concreting will start by the end of this year, which 
marks the formal beginning of the Three Gorges Project— 
already 10 months ahead of schedule. 


The water project is scheduled to be completed 17 years 
after its initiation in January 1993. 


Its hydropower station will generate electricity topping 80 
billion kilowatt hours, accounting for more than 10 percent 
of the country’s total. 


And completion of the Three Gorges Project will deliver 
15 million people and 1.4 million hectares of land from 
disastrous annual floods. 


“Generating electricity is not the only purpose,” said Yuan, 
also an engineer. “The Three Gorges project itself is an 
ecological project. We are attaching great importance to 
environmental protection when building the project.” 


The China Yangtze Three Gorges Project Corporation was 
officially established in late September last year and is 
located in Yichang, Hubei Province. 


As the proprietor of the giant dam, the corporation is fully 
responsible for the project’s fundraising, operation and debt 
payment. 


Nuclear Plants Said To Operate Normally 


40101003E Beijing CHINA DAILY [OPINION] 
in English 4 Nov 94 p 4 


[FBIS Transcribed Text] Xinhua—State Councillor Song 
Jian on Wednesday extolled the outstanding performance of 
the National Nuclear Safety Administration (NNSA) in 
ensuring the safe operation of the country’s nuclear instal- 
lations. 


Song, also the Minister in charge of the State Science and 
Technology Commission, told a meeting celebrating the 
10th anniversary of the founding of NNSA, that the admin- 
istration has done outstanding pioneering work appraising 
and supervising the safety of nuclear facilities and in for- 
mulating regulations governing their safe operation. 


Reviewing the work of NNSA over the past decade, Huang 
Qitao, Vice-Minister of the State Science and Technology 
Commission and director of NNSA, said that it has always 
adhered to the principle of “safety first, quality first” in 
developing nuclear energy. 


NNSA has established a licensing system for the civilian use 
of all nuclear installations, he added. 


He revealed that a nuclear energy law will soon be submitted 
to the National People’s Congress for approval. 


NNSA has set up regional offices in Shanghai, Guangdong 
and Chengdu to supervise the civilian-use facilities in the 
eastern, central and western parts of the country, he said. 
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Founded in March 1989, the Beijing Nuclear Safety Center 
has been another important force for nuclear safety tech- 
nology. An expert committee for nuclear safety was set up in 
June 1986, to formulate policies, laws and regulations on the 
country’s nuclear safety. 


Huang said that the founding of NNSA 10 years ago has 
marked a new stage in China’s peaceful utilization of 
nuclear energy. 

Since it went into commercial operation in May, the Qin- 
shan Nuclear Power Plant has been working with high 
efficiency. The two generating units of the Guangdong Daya 
Bay Nuclear Plant are also operating normally. 


An international regulatory review team organized by the 
International Nuclear Safety Convention made an evalua- 
tion of China’s nuclear safety supervision and management 
during a visit in April and May. 

The team was impressed by the overall competence of 
NNSA staff and by their desire to learn and implement 
international practices, according to NNSA. The licensing 
and review process employed for the Daya Bay and Qinshan 
units conforms with international practices, the team said. 


To raise its capability and ensure the growth of its nuclear 
industry, China will take further steps to enhance coopera- 
tion with foreign countries in nuclear safety supervision and 
management. 


NNSA has adopted the nuclear safety laws and regulations 
formulated by the International Atomic Energy Agency as 
well as taken an active part in drafting international con- 
ventions, participating in international conferences on 
nuclear safety and taking part in advisory groups and 
technological committees on nuclear safety. 

NNSA has also established sound relations with the United 
Nations Development Programme (UNDP) and the Euro- 
pean Community (EC). 


NNSA has sent its staff abroad for training on nuclear safety 
examination and supervision, analysis of nuclear accidents. 
The agency has also brought foreign experts and scholars to 
give lectures in China. 

Cyber 180/830 computers provided by the UNDP have 
been installed in the Beijing Nuclear Safety Center, playing 
an important role in nuclear safety examination and 
analysis of nuclear accidents. 

Five training classes have been run on nuclear safety super- 
vision under the joint sponsorship of the EC and NNSA. 
The EC has helped NNSA establish an “abnormal occur- 
rences” reporting system and provided it with the relevant 
software. 

NNSA has signed agreements on cooperation in nuclear 
safety with the United States, France, Italy, Spain, Pakistan, 
Germany and Japan. NNSA is negotiating similar agreements 
with the Republic of Korea and Russia. 

NNSA has the capability of providing advice to Third 
World countries, according to Huang. 
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Pumped-Storage Stations Entering Period of Rapid 
Development 

956B0015A Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 26 Sep 94 p 1 


[Article by reporter Yang Futian [2799 4395 3944] and 
correspondent Liu Deyou [0491 1795 0645): “Pumped- 
Storage Stations Entering Period of Rapid Development”) 


[FBIS Translated Text] NCNA, Nanjing, 25 Sep— 
Information provided at the 1994 International Conference 
on Pumped-Storage Power Stations, which opened today in 
Nanjing, demonstrates that China’s use of pumped-storage 
power stations has entered a period of rapid development. 


Pumped-storage stations use the nighttime period of low 
electric power demand to pump water and store it; during 
the daytime period of peak power demand, the stored water 
is released to generate electric power. This procedure has 
major social and economic benefits. The construction of 
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pumped-storage power plants in China began in the 1960s. 
In the 1990s, large cities such as Guangzhou, Shanghai and 
Beijing and industrially developed regions have followed a 
policy of charging different electricity prices at peak- 
demand and low-demand periods, which has promoted the 
rapid development of pumped-storage power stations. The 
principal large- and medium-sized pumped-storage power 
stations on which constriction has begun are a station at 
Guangzhou, the Shisanling station at Beijing, the Tianhua- 
ngping station in Zhejiang, the Tamzho Yumco station in 
Xizang, and the Chuzhou station in Anhui, with a total 
capacity of more than 5.3 million kW. Stations for north- 
eastern, eastern and southern China are in the planning, 
design, or preparation stages. The 1994 International Con- 
ference on Pumped-Storage Power Stations is jointly hosted 
by the China Hydroelectric Power Engineering Society and 
Hehai University. Nearly 100 experts and academics from 
12 countries, including the United States, Japan, France, 
Italy, and China, are attending. 





Table 1. Reservoir types in large and middle-size offshore oil fields off the Chinese coast 
































Reservoir type Delta sandstone body Foredelta Tidal fat Bioherm 
Name of oil field Bozhong 34-2 Chengbei Weizhou 11-4 Liuhua 11-1 
Suizhong 36-1! Xijiang 24-3 Huizhou 26-1 Lufeng 22-1 
Jinzhou 9-3 Huizhou 21-1! 
Weizhou 10-3 Lufeng 13-1 
Xijiang 30-2 
Number 5 | 2 | 2 








Inner Mongolia: A Richly Endowed Energy Base 


956B00I15B Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 5 Oct 94 p 1 


[Article by reporters Ao Teng [0277 7506] and Zhang Pingli 
[1728 1627 0500]: “A Richly Endowed Energy Base: Inner 
Mongolia Develops Its Electric Power Industry”] 


[FBIS Translated Text] Even while people have been enthu- 
siastically singing the praises of Inner Mongolia’s beautiful 
grassland scenery, where “you can see the cattle and sheep 
when the wind blows and the grass bends,” one electric power 
plant after another has sprung up and huge amounts of light 
and heat have been transmitted to Beijing, Tianjin, Tangs- 
han, Northeast China, and even the heartland of China. 


From 1988 to 1993, the Inner Mongolia Autonomous 
Region invested a total of 3.389 billion yuan in electric 
power construction, adding 1,509,800 kW of generating 
capacity, which represented an average growth rate of 30 
percent per year. This year, the total installed capacity is 
likely to reach 5.2 million kW. A total of 793 km of 220-kV 
power transmission lines has been added. 


In the western zone of China, a superhigh-voltage backbone 
power grid from Ulashan in the west to Datong in the east has 
been linked to the North China power grid. During the 
five-year period, Inner Mongolia generated 81.787 billion 
kWh of electricity and paid profits’ taxes of more than 1.6 


billion yuan. Electric power has already become the autono- 
mous region’s primary mainstay industry. 


Inner Mongolia is now gradually being transformed from a 
primarily pastoral region to an industrialized region with the 
electric power industry as its principal framework. This 
historic developmental stride took place in the overall context 
of China’s reform and opening to the outside and its rapid 
economic development. The State has made Inner Mongolia 
a major chess piece in its dispositions for China’s overall 
economic development, emphasizing the important support 
that its energy advantages can provide to the national 
economy. And as a result of the long period of study and 
practice, Inner Mongolia has responded with the develop- 
mental concept of “having the coal-fired power industry lead 
the way, making the electric power industry promote the coal 
industry, and promoting the overall development of the 
region’s economy.” This unprecedented congruence of the 
central authorities’ policymaking and Inner Mongolia’s 
developmental aspirations springs from the requirement to 
find an optimum nationwide distribution of economic 
resources. 


Since the 1980s, and especially since China entered a new 
round of rapid economic development, the contradictory 
situation of a stagnating power industry became an increas- 
ingly glaring one. In order to rectify the situation, the State 
issued the policy decision of a “strategic westward shift in 
energy development,” and only Inner Mongolia could take 
the primary place in this strategy. 
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Inner Mongolia’s explored coal reserves total 217.4 billion 
tons and its prospective reserves exceed 1.2 trillion tons; it is 
first in the country in both respects. Inner Mongolia has 
abundant water resources, and there are 17 sites that are 
suitable for the construction of power plants with capacities 
of | million kW or more; the total reserve capacity is 35.47 
million kW. Inner Mongolia is richly endowed for the devel- 
opment of the coal-fired electric power industry. The desig- 
nation of the coal-fired electric power industry as the leading 
industry in Inner Mongolia’s economic development also 
resolved the Mongolians’ long-standing, vexatious problem of 
whether to transport coal or transmit electricity, and it is 
bringing miraculous benefits to the economic development of 
both the nation and the autonomous region. 


In 1988, on its own initiative, the Inner Mongolia Electric 
Power Corporation offered to sign an eight-year operating 
contract, guaranteeing both investment and output, with the 
autonomous region’s government. Since then, Inner Mon- 
golia’s electric power industry has broken away from the 
usual arrangement, in which only the government engages in 
power production, choosing instead the path of autonomous 
operation, in which those who run the power plants and 
those who supply the funds reap the benefits, and responsi- 
bilities, rights and benefits are unified. Now, relying on the 
new operations and development mechanism, a new 
arrangement in which the State, the localities, the society 
and individuals invest in power production is taking shape 
in Inner Mongolia. 


It is noteworthy that in April of this year, officials of Beijing 
City and the national Ministry of the Electric Power Min- 
istry visited Inner Mongolia to discuss the possibility of its 
supplying electric power to Beijing. The three parties signed 
a joint power production agreement, and the first stage of 
the project is now under way. Under the agreement, by 
1995, Beijing will have provided Inner Mongolia with 1.55 
billion yuan in electric power construction funding, and in 
return, Inner Mongolia will provide Beijing with 1.5 million 
kW of electricity, putting an end to power cutoffs in Beijing. 
By the end of the century, the generating capacity on Inner 
Mongolia’s western power grid is likely to reach 12 million 
kW, of which 5 million kW will be provided to the Beijing- 
Tianjin-Tangshan region. A program drafted by Inner Mon- 
golia in order to accelerate the development of its electric 
power industry is now being carried out. 


At the end of the Eighth 5-Year Plan, Inner Mongolia’s 
newly added power generating capacity will be 4.5 million 
kW, its total installed capacity will reach 8.25 million kW, 
and it will send 1.5 million kW of electricity to North China 
and 2.3 million kW to Northeast China. By the end of the 
century, the total installed capacity in Inner Mongolia will 
be 21.369 million kW and it will be sending 11.50 million 
kW outside the autonomous region. There is no question 
that the “sun” that Inner Mongolia is offering in western 
China will bring abundant light to the colossus in the east. 
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seme Operated Southern Grid Sees Big Economic 
Payo 


956B0015C Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 11 Oct 94 p 2 


[Article by Reporter Chen Zhiqgiang [7115 1807 1730): 
“Southern Joint Electric Power Grid Produces Splendid 
Results”’} 


{[FBIS Translated Text] NCNA, Guiyang, 9 Octcber—The 
joint power grid operated in southern China by Guangdong, 
Guangxi, Yunnan and Guizhou has been in existence for 
more than a year, and it has already been used for the 
transfer of 5.28 billion kWh of electricity, including 3.3 
billion kWh transmitted to power-strapped Guangdong 
province, thereby producing splendid social and economic 
benefits. The southern joint power grid was created to 
implement the strategic objective of transmitting electric 
power from west to east and was set up in accordance with 
an entirely new market mechanism. 


In August of last year [1993], with the completion of the 
1,230-kilometer 5000-kV Tianshenggiao-Guiyang and 
Tianshengqiao-Guangzhou transmission lines and the com- 
missioning of the 220-kV Lubuge-Tianshenggiao line, 
China’s southern joint power grid officially came into being, 
and the abundant hydroelectric power from the high-water 
period in Yunnan and Guizhou began to be transmitted to 
Guangdong. 


At the end of the year, the Pan County electric power plant, 
a joint investment of Guizhou and Guangxi, began to send 
electricity to Guangdong, so that fossil-fired electric power 
too is now being transmitted from west to east. The southern 
joint power grid’s total generating capacity is now 27.655 
million kW and its annual output is 106 billion kWh. 


At a southern joint power grid operations conference held at 
Anshun, Guizhou, I learned that the four jurisdictions’ 
excesses and shortages of electric power have been balanced 
rather effectively. As a result of differences in the propor- 
tions of hydroelectric and fossil-fired generating equipment, 
the provincial power grids’ output varies from the high- 
water to the low-water seasons, and the use of electric power 
by the public varies from winter to summer; in Yunnan and 
Guizhou, which have a high proportion of hydropower 
plants, the greatest power use comes in the winter, but in 
Guangzhou and Guangdong the peak demand comes in the 
summer. Thus, in the summer high-water period, Yunnan 
and Guizhou send abundant electric power to Guangdong, 
alleviating its power shortage and decreasing the wastage of 
water power during this period. 


It is estimated that in the last year, the decrease in wasted 
water power translated to power generation income of about 
380 million yuan. Because the generating facilities in the 
four jurisdictions can act as reserves for each other, the 
amount of reserve equipment that must be maintained is 
greatly decreased and each jurisdiction’s power output is 
increased. When the Yunnan power grid was incorporated 
into the joint power grid, Yunnan’s reserve capacity was 
decreased from 10 percent of total capacity to 2 percent. 
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Canadian Firm Signs Power Plant Contract 


40101006A Beijing CHINA DAILY [BUSINESS 
WEEKLY—INVESTMENTS & TRADE] in English 
21 Nov 94 p 2 


[Article by Gao Bianhua] 


[FBIS Transcribed Excerpts] Leading Canadian engineering 
firm Dessau signed an agreement with Sichuan Province last 
week to provide technical consulting and financing for a 
massive hydroelectric project. 


The agreement, clinched between the Quebec-based consor- 
tium and the Sichuan Electric Power Administration, 
involves the construction of the Pubugou Hydroelectric Dam 
on the Dadu River in southern Chengdu, capital of Sichuan. 


The project is for both power generating and irrigation 
purposes. Total cost is estimated at between $4 and $5 
billion. 


Dessau will be responsible for investigating about 20 to 25 
percent of the funds, said Jean-Pierre Sauriol, president and 
chief executive officer of Dessau. 


He said the firm will conduct feasibility studies early next 
year to include studies on economics, finance, technical and 
environmental concerns. 


Once the feasibility study is completed, the project is 
expected to import $500 to $600 million worth of equip- 
ment from Canadian suppliers. 


Dessau has cooperated on five projects with Chinese partners, 
including three hydroelectric projects in Sichuan Province 
and one environmental project in Hubei. 


The Canadian company also clinched a contract in Sep- 
tember with the Sichuan Power Administration for the 
design of a 2,700 kilometre high-voltage power transmission 
network, five substations and one switching substation. 


The contract was valued at $1 million, under which Dessau 
was responsible for technical transfer and personnel training. 


Yangtze To Build Seven Power Plants 


40101006B Beijing CHINA DAILY [ECONOMICS] 
in English 22 Nov 94 p 2 


{[FBIS Transcribed Text] Wuhan (Xinhua)}—Seven large 
hydroelectric plants are to be built on the Yangtze River. 


Luo Zehua, deputy chief engineer with the China Yangtze 
River Water-Control Committee said 12 large hydroelectric 
bases will be built on its rivers, seven of which will be 
constructed on the Yangtze. 
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The Yangtze, with a drop of 5,800 metres from its source to 
its mouth, runs through Qinghai, Sichuan, Yunnan, Hubei, 
Hunan, Jiangxi, Anhui and Jiangsu and eventually flows 
into the sea at Shanghai. 


The river pours 1,000 billion cubic metres of water into the 
sea each year and has 268 million kilowatts of hydroelectric 
reserves, about 40 percent of the country’s reserves. 


So far, the country has built 23,000 power stations on the 
Yangtze, with an aggregated generating capacity of 10 
million kilowatts. 


Luo said that the number of hydropower stations with a 
generating capacity of 250,000 kilowatts each will total 102 
and these hydropower stations will generate 802 billion 
kilowatt hours of electricity a year when they are all com- 
pleted. At present, the exploitation of water resources is 
concentrated on the middle reaches of the Yangtze. 


The biggest hydropower station on the Yangtze will be the 
Three Gorges Dam, which will start official construction 
this month. 


Geheyan Power Station Update 


40101006C Beijing CHINA DAILY [ECONOMICS] 
in English 28 Nov 94 p 2 


[FBIS Transcribed Excerpts] Wuhan (Xinhua)—A large 
hydropower station, with a total installed capacity of 1.2 
million kilowatts, was completed over the weekend in 
Central China’s Hubei Province. 


The fourth generating unit of the Geheyan Hydropower 
Station started generating electricity on Saturday on the 
Qingjiang River, a major tributary of the Yangtze River. 
This marks the completion of the principal part of the 
project, one year ahead of schedule. 


Construction on the power station, a key national project, 
began in 1988. A total of 3.6 billion yuan ($423.5 million), 
including $108 million in loans from the Canadian govern- 
ment, has been invested in the project. 


The power station will be a leading electricity supplier to 
Central China’s Hubei, Hunan, Henan and Jiangxi provinces. 


In addition, officials said that they plan to build two other 
hydropower stations on the Qingjiang river in the coming 
decade, bringing the total installed capacity to 3.29 million 
kilowatts on the river. 


These power stations are expected to help develop moun- 
tainous areas rich in natural resources and inhabited by 
ethnic Tujia and Miao people. 
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Northwest To Become Major Power Base 


946B0180E Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 5 Sep 94 p 2 


[Article by correspondent Sun Ninghai [1327 1337 3189] of 
the Xinhua News Agency: “Northwest To Become Major 
Power Base”’} 


[FBIS Translated Text] Hydropower development in the 
upper reaches of the Huang He is entering a golden age. A 
number of hydroelectric power plants, including Gongbo 
Gorge, Laxiwa, Heishan Gorge, Jishi Gorge and Qikou, will 
be built before 2020. It will raise our hydropower capacity 
by 12.5 million kW. This accounts for 95 percent of the total 
capacity in the upper and middle reaches of the Huang He. 
The great northwest will become an important base of 
commercial electricity. 


The upper reaches of the Huang He, from Longyang Gorge 
to Qingtong Gorge in particular, is considered to be a “rich 
mine” of hydroelectric resource. The layout calls for the 
construction of 25 large- to medium-sized hydroelectric 
power plants with a total installed capacity of 16.58 million 
kW and an annual production of 58.9 billion kWh of 
electricity. Five power plants, including Liujia Gorge, 
Yanguo Gorge, Qingtong Gorge, Bapan Gorge and 
Longyang Gorge, have been completed. Their combined 
capacity is 3.29 million kW with an annual production of 
15.7 billion kWh of electricity. Two more power plants, i.e., 
Lijia Gorge and Da Gorge, are under construction. These 
seven power plants have a total of 5.59 million kW of 
installed capacity and can produce 23 billion kWh of 
electricity annually. 


The five power plants already in service in the upper reaches 
of the Huang He are very effective in power generation, 
irrigation and flood control. They injected the necessary 
vitality to stimulate the economy in the northwest. As of the 
end of 1993, these five power plants have cumulatively 
generated 215 billion kWh of electricity. 


Experts believe that in the next 20-30 years focus on 
hydroelectric power in the northwest should be placed on 
large-scale power plants and power grids to ship electricity 
elsewhere. By the end of the century, an additional 2.4 
million kW of capacity will be available there. This 
enhances its ability to provide electricity to the east for peak 
shaving. By 2010, another 4.5 million kW of hydropower 
can be developed at the middle reaches of the Huang He. By 
then, the northwest power grid will be poised to deliver 
power to its surrounding regions. A hydropower base in the 
upper reaches of the Huang He will then take shape. 


Recently, ideas were discussed with regard to a joint venture 
among Shaanxi, Gansu, Ningxia and Qinghai to develop 
hydropower on the Huang He. It was decided that efforts 
must be concentrated to construct large power plants. 


THERMAL POWER 29 


Taiyuan Plant Expansion Project Uses Advanced 
Cooling, Exhaust Systems 


946B0188A Taiyuan SHANXI RIBAO in Chinese 
29 Aug 94 p 5 


[Article by Sun Jinping [1327 2516 5493]: “Second Gener- 
ator Set of Stage 4 of Taiyuan No. 2 Power Plant Trium- 
phantly Commissioned”’} 


[FBIS Translated Text] As a result of eight months’ unre- 
mitting effort by more than 3000 cadres and employees of 
the provincial No. 3 Electric Power Construction Company, 
the second generator set of Stage 4 of the Taiyuan No. 2 
power plant, eagerly awaited by people throughout the 
province, finally completed 72 hours of high-standards, 
high-quality test operation at 50 minutes past midnight on 
26 August and was formally commissioned. With this event, 
the Taiyuan No. 2 power plant’s fourth stage, with two 
200MW generating sets, is now fully completed. The com- 
missioning of these two 200MW generating sets marks the 
first domestic use of a Harmon-type air cooling system and 
a “superhigh-pressure, single-intermediate-reheat, three- 
drum, two-exhaust air-cooled heat-supply generating set.” 
The system is complex, the scale of the project is large, and 
the construction work was difficult. 


At the end of 1991, when work was begun on the Stage 4 
expansion project, the cadres and employees of the State 
second-level provincial No. 3 Electric Power Construction 
Corporation brought into play an enterprise spirit of 
“making a brilliant contribution, creating wealth for the 
people, engaging in united struggle, and striving to achieve 
top-flight results.” They overcame a succession of difficul- 
ties, including shortages of funding, delays in equipment 
deliveries, a cramped construction site, the presence of 
existing underground mains, and the like, and carried on the 
construction in a scientific matter. The production, adjust- 
ment, testing and design units joined forces in a united 
effort, and the leadership of the province electric power 
bureau regularly came on-site to supervise operations. The 
end result was that construction of these two generating 
units was completed with high standards and high quality 
eight months faster than was called for in state standard 
construction-time guidelines. All of the performance indi- 
cators were at the top level for domestic generating unit 
construction of this kind. 


The completion and commissioning of the two 200MW 
generator sets at the Taiyuan No. 2 power plant increased 
the plant’s installed capacity from 250MW to 650MW and 
quadrupled its output of electrical energy. This achievement 
will go a long way toward relieving the shortages of elec- 
tricity for industrial and agricultural production and for the 
people’s daily lives in the provincial capital of Taiyuan, and 
in addition it will greatly alleviate the power shortages in the 
North China power grid. 
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Coal Fields Become Gas Fields: Underground Coal 
Gasification 


946B0180A Beijing ZHONGGUO KEXUE BAO 
[CHINESE SCIENCE NEWS] in Chinese 24 Aug 94 p 2 


[Article by Chen Fumin [7115 4395 3046]: “Coal Fields 
Become Gas Fields: Underground Coal Gasification”} 


[FBIS Translated Text] Recently, China University of 
Mining conducted an underground coal gasification exper- 
iment at the abandoned Xinhe 2 mine. After operating the 
pilot plant for 100 days, it was determined that gas produc- 
tion was stable and parameters such as daily production 
capacity and mean thermal value were meeting government 
targets. After reviewing relevant information, Secretariat 
General Jiang Zemin (3086 3419 3046] instructed that 
further study of underground coal gasification is worthwhile 
from the perspective of total utilization of coal and eco- 
nomic benefit. 


Coal is the first fossil fuel used. However, because of factors 
such as heat production, environmental protection and ease 
of use, coal is not as desirable as oil or gas. In addition, coal 
is difficult to mine, transport, store and burn in a controlled 
manner. Since the 1930s, coal has been converted to a clean 
fuel, i.e., coal gas, in certain major cities. As industrial fuel 
consumption rises rapidly, underground coal gasification, a 
novel technology which was hotly pursued in the 1960s, is 
gaining interest. 


Underground coal gasification is to convert solid fuel into a 
combustible gas. It not only releases the hydrogen, oxygen 
and nitrogen contained in coal to combustible gases, but 
also converts its major constituent, i.e., carbon, into com- 
bustible gases as well. A relatively simple method is to pass 
hot carbon dioxide upon complete combustion through a 
coal layer. Carbon dioxide is reduced to carbon monoxide 
upon contact to produce coal gas. The “magician” that 
converts a coal field into a gas field is a gasification agent. 
Air, steam, oxygen or hydrogen may be used as gasification 
agents. The carbon dioxide thus produced is reacted with 
steam to produce methane, which is the major constituent of 
natural gas. 


It takes two steps to convert underground coal to a gas fuel. 
First, two vertical holes separated by a fixed distance must 
be drilled into the coal layer. A variety of methods such as 
drilling, hydraulic permeation and hydraulic fracture are 
employed to create a channel between the two holes to allow 
gas to pass through. The coal layer is then ignited at one hole 
and air or oxygen and steam is blown into the hole. As a 
result, gasification reactions such as thermal cracking, 
reduction and oxidation take place in the coal layer to 
produce combustible gases, including carbon monoxide, 
methane and hydrogen. This gas mixture is brought out 
from the other hole and piped into different end users. 


Underground coal gasification is truly a way to consume the 
essence while leaving the waste behind. Usually, the ash 
content of coal is approximately 30 percent. It can be as high 
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as 80 percent for low grade coal. Upon gasification, com- 
bustible gas is pumped out and ash is left behind under- 
ground. This greatly minimizes any pollution to the envi- 
ronment. It is even cleaner than oil. 


Converting coal to coal gas not only eliminates mining, but 
also makes transportation and weather conditions irrele- 
vant. Especially for industrial boilers, there is no need to 
invest in coal grinding equipment and it saves electricity 
consumed in mining and grinding. 


Underground coal gasification enables us to utilize low 
grade coal (e.g., stone coal and brown coal) that has no value 
to mine and deep and thin coal reserves that are hard to 
mine. Consequently, the amount of coal that can be tapped 
is increased significantly. According to statistics, the U.S. 
has a coal reserve of approximately 4 trillion tons. With 
existing coal mining technology, only 0.4 trillion tons can be 
economically extracted. With coal gasification, it is esti- 
mated that an additional |.2 trillion tons can be mined. 


There are numerous factors affecting underground coal 
gasification. Because of complex underground conditions, 
in-situ gasification is a very difficult process to control. The 
quality of coal gas produced is usually not stable enough. 
The fact that we had stable production of quality coal gas at 
Xinhe 2 coal mine signifies the first step toward direct 
production of coal gas for industrial application. It is 
encouraging. 


Pace of Development of Shenfu Field Stepped Up 


946B0180C Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 25 Aug 94 p 2 


[Article by correspondents Zhang Boda [1728 0130 6671] 
and Liu Zian [0491 1311 1344] of the Xinhua News Agency: 
“Pace of Development of Shenfu Field Stepped Up”) 


[FBIS Translated Text] Development of Shenfu Field, 
China’s transcentury energy base, is picking up pace after 
eight years of construction. 


A portion of the washing system in the first stage of 
construction of the Daliuta Coal Washing Plant, the leading 
project in the Shenfu Field, has successfully passed inspec- 
tion and is in operation. Daliuta Coal Mine is the largest 
modern mine in China which is designed to produce 6 
million tons of coal per year. Equipment for Stage |, capable 
of producing 3 million tons per year, has been imported and 
will be installed some time this year. Construction of the 
Huojitu Coal Mine, which is completely financed by inter- 
national energy loans, equipped with the most advanced 
equipment, and operated by modern management, will pick 
up pace soon. A total of 26,727 cubic meters of construction 
work will be completed in the entire area. 


Shenfu Field has 25,092 square kilometers of coal field and 
159.5 billion tons of coal reserve. This represents more than 
14 percent of the known coal reserve nationwide and is 
approximately 30 percent of the power coal reserve of the 
entire country. 
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From 1986 to the end of June 1994, a total of 1.18 billion 
yuan has been invested in Shenfu. Seven pairs of mining 
shafts have been dug with a total designed capacity of 15 
million tons per year. Over 70,000 meters of tunnels were 
dug. Two medium-sized mines are in production. A 3 
million ton a year production facility and a 6 million ton a 
year coal washing, sizing and loading system were com- 
pleted as Stage | of Daliuta. In addition, a railroad and a 
second class highway were built between Shenfu and Baotou 
and Phase | of its own power plant was also completed. The 
Shenshe Railroad is being built and will be completed in 
1995. Preparation is under way for the construction of a 
railroad between Shenfu and Huanghua Gang, a new con- 
duit to ship western coal to the east and one of the four 
major transcentury projects proclaimed by the 14th People’s 
Congress, and a 35 million ton harbor. 


Daliuta, a remote place with 30-40 households a decade ago, 
is a major city with thousands of construction workers from 
all over China. 


A modern energy base is rapidly taking shape. 


Success Claimed in First Underground Coal 
Gasification Experiment 


946B0180D Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 25 Aug 94 p 2 


[Article by Gu Derun [6253 1795 3387]: “Success Claimed 
in First Underground Coal Gasification Experiment”’] 


[FBIS Translated Text] Underground gasification of coal, 
the so-called second generation method of coal mining, has 
made substantial progress in China. A pilot plant has been 
in operation in Xuzhou, Jiangsu, for over 110 days. Key 
parameters such as production stability, daily production 
volume and mean thermal value are meeting target values 
set by the State Planning Commission. 


Underground coal gasification is a way to mine coal chem- 
ically, instead of the conventional chemical method. Coal is 
converted into combustible gas in-situ. Therefore, it is 
called the second generation coal mining technique. This 
technology can be used to recover resources left behind in 
abandoned mines. It is also capable of turning a coal mine 
into a business of coal, electric power and raw chemicals 
combined. In addition, this technique also enables us to 
exploit thin coal deposits and geologically complicated coal 
deposits where conventional mining techniques are not 
usable. It also creates the opportunity for us to exploit coal 
deposits buried deep in the ground. Underground coal 
gasification is a hot technology all over the world. 


This industrial pilot project is being led by Professor Yu Li 
[0060 0500] of China University of Mining, a pioneer of 
well drilling science in China. On the basis of past experi- 
ence gathered all over the world, and specifically with 
reference to the fact that there are numerous abandoned 
mines in China and that conventional gasification tech- 
nology is inadequate, he proposed a long channel, large cross 
section, two-stage underground gasification technique and 


COAL 31 


created a new approach to the commercialization of under- 
ground coal gasification. Professor Yu successfully led an 
underground gasification experiment at Mazhuang, 
Xuzhou, in 1987. In 1990, with the assistance of Xuzhou 
Bureau of Mines, he began this pilot experiment at Xinhe 2 
in Xuzhou. 


The pilot run was successfully fired up on 23 March 1994. 
According to protocol, it lasted for 100 days. During this 
period, various operating parameters were measured. It was 
determined that the plant produced an average of 36,000 
cubic meters of gas daily. The mean thermal value per cubic 
meter is more than 1200 kcal. Experts unanimously agreed 
that this technology is suitable for China. It will play an 
important economic role in the recovery of resource from 
abandoned coal mines. 


State Making Major Investment in Liupanshui 


946B0180G Beijing RENMIN RIBAO OVERSEAS 
EDITION in Chinese 6 Sep 94 p 2 


[Article by Zhou Xiaonong [0719 2556 6593] and Liu Lei 
[0491 4320] of the Xinhua News Agency: “State Making 
Major Investment in Liupanshui’’} 


[FBIS Translated Text] As the State implements its indus- 
trial policy, Liupanshui, the largest base of coal and impor- 
tant raw energy materials south of the Chang Jiang, is 
becoming a key site to be built up in the west. According to 
incomplete statistics, the State will invest more than 10 
billion yuan in key construction projects in the area between 
the 8th 5-Year Plan and the end of this century. 


The construction of this base will also attempt to attract 
foreign investment. Those who invest will benefit from it. 
Those who want products must invest. A series of measures 
will be taken to gradually establish a market-driven system. 
As of July 1994, Liupanshui was named one of the experi- 
mental cities of overall reform. 


Liupanshui, situated in the Wumeng Mountains in 
Guizhou, has an abundance of resources. It plays a strategic 
role in the southwestern and southern economic regions. 
Accelerating the development of hydropower and coal in 
Liupanshui will help alter the situation of shipping coal to 
the south and realize the objective of transmitting electricity 
to the east. In the scheme of constructing a metallurgy, 
energy and chemical complex in the Panxi-Liupanshui 
region, Liupanshui is also a critical place. 


Presently, Liupanshui has the capacity to produce 18 mil- 
lion tons of coal, 1 million tons of iron, 600,000 tons of 
steel, 550,000 tons of steel products and 700,000 tons of 
cement per year. The Guikun Railroad, an electrified line, 
passes through the region. Nevertheless, the amount of coal 
extracted is less than one thousandth of the reserve. In terms 
of degree of development and transportation, it is far from 
meeting the needs of a growing economy. 


A large number of projects are being constructed at the city 
of Liupanshui. This will make Liupanshui a new heavy 
industry city by the end of this century. A number of coal 
mines and coal washing factories will be built or renovated 
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to create an annual production capacity of 31 million tons. 
Approximately 20 million tons can be shipped elsewhere. 


Liupanshui has an excellent coal reserve to make coke. Most 
of the coal is the low sulfur, low phosphorus and low ash 
content type. It is clearly attractive for the development of a 
highly profitable coal chemical industry. A plant producing 
400,000 tons of high quality coke, 80,000 tons of methanol 
and other fine products from methanol was built. In addi- 
tion, the pace of converting coal to electricity is stepped up. 
There is 1500MW of thermal electric power capacity. Using 
coal as the fuel, Shuicheng Steel and Iron Corporation, a 
large manufacturer, can produce | million tons of steel per 
year. 


Transportation will also be improved significantly. Two 
railroads are under construction, one from Nanning to 
Kunming and the other from Neijiang to Kunming. 
Between the two railroads, another railroad will be built 
connecting Shuicheng and Xiaoyunshang in Panxian. A 
second rail between Liupanshui and Zhuzhou will also be 
built. In addition, a highway connecting Panxian with Baice, 
Guangxi and an extension of the Guihuang highway to 
Shuicheng will be constructed. 


Development Prospects of Inner Mongolia’s Coal 
Industry Outlined 


956B0007A Shijiazhuang HEBEI! RIBAO in Chinese 
4 Sep 94 p 3 


[Article: “Having Electric Power Lead the Way and Using 
the Power Industry to Stimulate the Coal Industry”] 


{FBIS Translated Text] The vast Inner Mongolian Autono- 
mous Region is well known for “having coal everywhere.” 
Based on this advantage in resources, the autonomous 
region has developed a strategy of “having electric power 
lead the way, using the power industry to stimulate the coal 
industry, and promoting comprehensive economic develop- 
ment.” This strategy is now being appropriately carried out 
throughout the autonomous region. 


The province has a coal-bearing area of 100,000 square 
kilometers. Its explored reserves total 210 billion tons and 
the prospective reserves are | trillion tons, the second 
largest in the country. The coal deposits occur under favor- 
able conditions, there is a full range of coal varieties, and the 
quality of the coal is good, so that Inner Mongolia is the 
second major national coal base in the making. 


When the State announced the strategic policy of shifting 
the focus of energy development westward, it offered a 
once-in-a-lifetime opportunity for Inner Mongolia to accel- 
erate the development of its coal industry. Inner Mongolia 
also has excellent conditions for the development of electric 
power: its huge, level expanses provide ample space for 
inexpensive plant construction, its location spans the “three 
northern” areas (Northeast China, Northwest China, and 
North China), and it borders on eight provinces or autono- 
mous regions. It is close to the three northeastern provinces 
and to the Beijing-Tianjin-Hebei region, which are seriously 
short of electric power, so that it has a huge power market. 
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Based on its richly endowed coal resources and its excellent 
conditions for power industry development, the autono- 
mous region developed the policy of “having electric power 
lead the way, using the power industry to stimulate the coal 
industry, and promoting comprehensive economic develop- 
ment” and made timely adjustments to its Eighth 5-Year 
Pian and to the projected Ninth 5-Year Plan. “Making the 
coal travel overhead” by transmitting electricity rather than 
transporting coal, and sending large amounts of electric 
power outside the autonomous region’s borders. 


In 1993, Inner Mongolia’s coal output was 55.14 million 
tons. Its output is expected to reach 80 million tons in 1995 
and 130 million tons by the year 2000. Despite this large 
output, local consumption is limited, and transportation out 
of the province is constrained by the rail transport bottle- 
neck. What can be done? After a comprehensive analysis of 
the current state of the market, of developmental trends and 
of Inner Mongolia’s conditions, the basic policy of “convert- 
ing coal to electricity, making the coal ‘travel overhead,’ 
replacing coal transport by the transmission of electricity, 
and exporting large amounts of electricity outside its bor- 
ders” was drafted. 


Inner Mongolia set itself the electric power industry devel- 
opment objectives of accelerating the development of a 
commodity electric power base, having an installed capacity 
of 20 million kW by the end of the century, and providing 
power for Beijing, Tianjin and Hebei in the central region 
and to Liaoning, Jiling and Heilongjiang in the east. As the 
generating capacity increases, in 1995 Inner Mongolia will 
be able to supply Beijing with between 1.1 and 1.5 million 
kW of power, and in the year 2000 it will be able to supply 
5 million kW to Beijing, Tianjin and Hebei and 6.5 million 
kW to Northeast China; in combination with the provision 
of power to Shaanxi, Gansu and Ningxia and also to 
Mongolia and Russia, its projected export of electric power 
is likely to reach 10 million kW. 


Most of Inner Mongolia’s coal fields are in the Yellow River 
basin and in areas with abundant water resources and rail 
lines. The coal reserves are large, shallowly buried, and easy 
to extract, and conditions are highly favorable for the 
construction of pithead or roadhead power plants which 
involve small investments, a short construction cycle, and 
low power production costs. 


The Inner Mongolia Coal Corporation readjusted its targets 
for the Eighth 5-Year Plan and its projections for the Ninth 
5-Year Plan, specifying that seven coal development regions 
would be set up in Dongsheng, Jungar, Wuhai, Huolin He, 
Yuanbao Shan, the western Greater Xing’an Mountains, 
and the zone of the Jitong rail line. The overall scale of 
construction will be more than 35 million kilowatts. In the 
seven development regions, 17 pithead or roadhead power 
plants with capacities of | million kW or more are planned 
or are under construction. 


The Dalad Power Plant, in the bend of the Yellow River, is 
a key national construction project of the Eighth 5-Year 
Plan. It is close to the coal supply, to a water supply, to 
railroads and highways, to the load center, and to large cities 
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and centers of activity and is in an extensive level area, with 
favorable conditions that are scarcely paralleled anywhere 
else in the country. The Dalad Power Plant’s ultimate 
generating capacity will be 5 million kW, the largest in Asia. 
Stages | and 2, which are being built concurrently, will have 
a combined capacity of 1.32 million kW. Construction will 
continue, with the addition of six 600,000-kW generating 
units, resulting in huge power production capabilities. 


Jointly operated coal-fired power generation projects have 
broken with the old arrangement in which the coal industry 
and power industry were separately managed and each went 
its own way. The coal mines and power plants now will have 
the same management and will operate under a common 
program with common investments, concurrent construc- 
tion, and complementary development at the same scale, 
which will save funds and increase economic benefits. 


The Imin Coal and Electric Power Corporation is a State- 
authorized jointly-operated experimental coal and electric 
power enterprise. The original program for the Imin project 
called for the construction of a large opencast coal mine and 
a pithead power plant. Subsequently, as a result of studies by 
national departments, a jointly operated coal and electric 
power development project was suggested. The first stage of 
the project includes an electric power plant, a coa! mine and 
a machinery repair plant. The raw coal that is extracted will 
be carried by a 3.8-km conveyor belt to the power plant, the 
coal mine will provide water for the generation of electric 
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power, and the slag from the power plant will be returned to 
the opencast mine, where it will be used for backfill. Thus, 
the operations are tightly interconnected and the layout is 
optimized. 


In the first stage of the project, the generating capacity will 
be | million kW, with an associated coal mine capacity of 5 
million tons of raw coal per year. In subsequent cumulative 
development, the ultimate generating capacity in the Imin 
region will reach 4 million kW, with an associated coal mine 
capacity of 20 million tons. 


The coal-fired electric power industry is technology- 
intensive and funds-intensive, and Inner Mongolia’s own 
financial and material resources are insufficient for its rapid 
development. It, therefore, announced a policy of “open- 
door coal-fired power generation,” welcoming friendly orga- 
nizations, both domestic and foreign, that wished to engage 
in wholly-owned, joint-capital or joint-stock enterprises, 
= sharing of electric power output or sharing of 
profits. 


of the Beijing Municipal Committee Chen Xitong 
[7115 1585 0681] made a special visit to Inner Mongolia to 
discuss engaging in joint power production and signed an 
agreement to do so. Domestic and foreign enterprise con- 
sortia have also signed articles of cooperation or letters of 
intent with Inner Mongolia. 
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Oil- and Gas-Bearing Characteristics of Chinese 
Offshore Basins 


946B0177A Beijing SHIYOU XUEBAO [JOURNAL OF 
PETROLEUM] in Chinese Vol 15 No 3, Jul 94 pp 1-7 


[Article by Mao Xisen [3029 1585 2773], China National 
Offshore Petroleum Corporation: “Characteristics of the 
Occurrence of Offshore Oil and Gas in the Basins of China’s 
Continental-Shelf Zone”’] 


[FBIS Translated Text] 


Abstract 


The regions of abundant occurrence of oil and gas in 
continental-shelf basins off the coast of China are controlled 
by prolific Lower Tertiary oil-generating depressions. 


The related large drape anticlines, in combination with large 
delta sandstone or bioherm limestone reservoir strata and 
regional cap strata that extend over large areas, usually form 
large oil and gas fields. Oil and gas fields in continental- 
facies sediments are located close to the hydrocarbon- 
generating areas, but when marine sequences have good 
carrier beds and caprock strata that extend over large areas, 
petroleum can migrate over long distances and can form oil 
fields far from the parent regions. 


Lower Tertiary coal measures occur in large areas of the 
continental shelf and have excellent potential for the generation 
of gas from coal. Extremely thick Upper Tertiary marine strata 
occur in the western part of the South China Sea, with high rates 
of sedimentation and a high geothermal gradient, and they too 
have conditions highly favorable to gas generation. 


1. Introduction 


China’s continental-shelf zone is located on the eastern 
margin of the Eurasian Plate, where it adjoins the Pacific 
Plate to the east and the Indochina Plate to the southwest. 
Since the middle of the Cenozoic, and especially since the 
Tertiary, the interaction between these plates has given rise 
to a series of large continental-margin extension basins, 
back-arc extension basins, and strike-slip extension basins. 
From north to south, they are: the Bohai Basin, the 
Northern Yellow Sea Basin, the Southern Yellow Sea Basin, 
the East China Sea Basin, the West Taiwan basin, the 
Southwest Taiwan Basin, the Pearl River Delta Basin, the 
Jingdongnan Basin, the Yinggehai Basin, and the Beibuwan 
Basin. The sedimentary rock of these basins covers a total of 
600,000 square kilometers and is part of the western Cir- 
cumpacific Tertiary oil- and gas-bearing belt. It is a key 
region for China’s oil and gas prospecting.’ 


China began offshore oil and gas prospecting in the late 1950s, 
but large-scale prospecting activity began in the late 1970s when 
cooperative efforts were first undertaken. At present, explora- 
tion is being carried on vigorously in all of the abovementioned 
regions except the Northern Yellow Sea Basin. 


By the end of 1992, seismic prospecting had been performed 
on a total of 470,000 km of profiles, 211 exploratory wells 
and 105 evaluation wells had been drilled, 71 oil- and 
gas-containing structures had been discovered, and geologic 
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reserves of | billion tons of oil and 140 billion cubic meters 
of natural gas reserves had been explored. Seven oil fields 
had been put into production and the 1992 oil output was 
3.8 million tons. By 1996, an additional 12 oil and gas fields 
will be in production, and the planned outputs of oil and gas 
for 1997 are 10 million tons and 3.9 billion cubic meters. 


2. Occurrence of Oil and Gas 


Current prospecting results indicate the following patterns of 
occurrence of oil and gas in China’s continental-shelf basins. 


ng depressions control the large 
occurrence of oil and gas. 


A total of 71 offshore oil- and gas-containing structures have 
now been identified, of which 56 are concentrated in four 
areas: 19 in the Liaodongwan area of the Bohai Basin, ! 1 in 
the southern Bohai Basin, 18 in the eastern Pearl River 
Delta Basin, and 8 in the northeastern Beibuwan Basin (Fig. 
1). A total of 84 exploratory wells have been drilled in the 
four basins, representing 40 percent of the total number of 
offshore exploratory wells, and the oil- and gas-containing 
structures that have been identified in them constitute 79 
percent of all currently known offshore oil- and gas-bearing 
structures. The success rate of exploratory drilling in the 
four regions is 66 percent, twice the 33 percent average 
success rate for all offshore exploratory wells. It is clear that 
these four regions have abundant supplies of oil and gas. 


2.1. Prolific oi 
regions of 


The principal controlling factors that have given rise to the 
regions of abundant oil and gas are prolific oil-generating 
depressions. In the Liaoning Basin there are four such depres- 
sions, with a total area of 3500 km?, the most important of 
which is the Liaozhong Depression. The controlling depres- 
sion in the eastern Pearl River Delta region is the Huizhou 
depression, with an area of about 6,000 km?. In the north- 
eastern Beibuwan area, the controlling feature is the Weix- 
inan oil-generating depression, with an area of 1800 km’. 


The common features of these prolific oil-generating depres- 
sions are that they all have high concentrations of organic 
matter (about 1.4 to 2 percent of organic carbon) and that 
the organic matter is of favorable types, consisting chiefly of 
type II | kerogen with some type II 2 kerogen. The parent 
rock consists primarily of dark-colored lacustrine shales and 
some coal-bearing marsh strata. The parent rock may be up 
to 800 to 1000 m thick; it is the most productive offshore oil 
parent rock now known. 


Of the 1 billion tons of explored offshore geological oil reserves, 
more than 90 percent is associated with the oil-generating 
depressions described above. It is clear that the search for such 
prolific oil-generating depressions in the offshore zone is 
extremely important in petroleum prospecting. 


The principal hydrocarbon parent rock in the marine sedi- 
mentary basins is Lower Tertiary lacustrine shale. Its distri- 
bution is controlled by Lower Tertiary fault depressions, 
which occur abundantly in each of the basins. It is currently 
estimated that China has 77 Lower Tertiary fault depressions 
of various types in the continental-shelf zone. In addition to 


the nearly 10 prolific oil-generating depressions that have 
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Figure 1. Distribution of Zones of Abundant Oil and Gas on China’s Continental Shelf 





already been verified, they also include depressions in the 
western Bohai Basin, the eastern and southern East China Sea 
Basin, the western Pearl River Basin, and the eastern Jing- 
dongnan Basin, all of which have thick Lower Tertiary 
sediments and may be good oil-generating features. 
Stepping up the exploration of such prolific oil-generating 
depressions, further investigating their formation and dis- 
tribution patterns and forecasting the occurrence of addi- 
tional basins of the same type are important tasks in China’s 
exploration of the continental shelf region. 


2.2. Drape anticline structures associated with prolific 
depressions often form large oil and gas 


Two large oil fields with explored geological reserves of | 
million tons or more and one gas field with gas reserves of 
100 million m’ have now been identified; all are associated 
with drape structures. 

The Suizhong 36-1 oil field in the Liaodongwan area is 
located on the Liaoxi Swell, between the Liaozhong and 


Liaoxi oil-generating depressions, and is a drape anticlinal 
structure controlled by drowned mountain structures. It has 
an area of 150 km? and the explored reserves of its oil fields 
exceed 200 million tons, making it the largest oil field yet 
discovered in the Bohai Basin (Fig. 2). 


The Liuhua 11-1! oil field, in the eastern part of the central 
uplift belt of the Pearl River Delta Basin, is located between 
the Huizhou and Baiyun oil generating depressions. It is an 
Oligocene to Miocene drape anticline that developed on the 
Dongsha uplift. The area in which oil has been discovered 
covers more than 50 km’, and the field has geological 
reserves of more than 200 million tons. This is the largest oil 
field yet discovered in the southern part of China's conti- 
nental shelf zone (Fig. 3). 


In the Yacheng 13-1 gas field in the Jingdongnan Basin, the 
gas-bearing stratum is the Oligocene Lingshui sandstone. 
The gas field is in an ancient uplift belt on the western 
margin of the Yanan depression. It too is a drape anticline, 
which developed on pre-Tertiary metamorphic basement. 
The gas field has an area of 54 km’. It contains 100 billion 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














13 February 1995 
































E, 
parent 
reck 
E, 
Figure 2. Schematic Cross Section of Suizhong 36-1 Oil Field 
liukkwa 11-1-1 
Cap =e stratua Cap stratus 











Figure 3. Schematic Cross Section of Liuhua 11-1 Oil Field 





m? of natural gas and is the largest gas field discovered thus 
far in China's continental-shelf zone (Fig. 4).’ 


The oil reserves of the above two oil fields represent about 
50 percent of China’s currently known offshore oil reserves. 
The gas reserves in the Yacheng | 3-1! gas field represent 85 
percent of all reserves in the four known offshore gas fields. 
Thus, it is clear that investigating the conditions under 
which large oil and gas fields develop and identifying new 
large oil and gas fields is of major importance ‘n offshore oil 
and gas prospecting. 


In structural terms, the drape anticlines readily form 
large oil and gas fields for the following reasons. First, 
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Figure 4. Schematic Cross Section of Yacheng 13-1 Gas Field 


2.3. Large delta sandstone-body reservoirs and | mage + 
bioherm carbonate reservoir strata, in combina with 
consistently occurring thick transgressive-shale cap 
strata, are an additional factor that promoted the 
formation of the large oil and gas fields that have been 
discovered in China's continental-shelf zone. 


In two of the three known large offshore oil and gas fields, the 
pay stratum consists of a large delta sandstone body. The 
Suizhong 36-1 oil field is a large combined lagoon and delta 
body that was derived from the ancient Suizhong hydro- 
graphic system on the western shore of the Liaodongwan Bay 
during the Dongying period at the end of the Oligocene. The 
sandstone body has an area of 200 km, and most of the 
Suizhong 36-1 oil field is located in the main sandstone body 
of delta No. 2, which has a continuous sandstone sequence 
about 200 m thick with thin shale partings. All of the 
sandstone is oil-bearing, and the total thickness of the oil- 
bearing strata is more than 120 m. It is overlain by the 
laterally consistent Upper Dongying lacustrine shale 
sequence, 100 m thick, which serves as an effective cap 
stratum. 


The pay stratum of the Yacheng 13-1 field is a delta 
sandstone body in the northwestern part of the Jingdongnan 
Basin, belonging to the Oligocene coastal and epicontinen- 
tal-sea Lingshui Formation. The sandstone body has an area 
of about 150 km? and its main part is 220 m thick. It has 
abundant sandstone strata (on average, the geologic section 
contains 78 percent of sandstone), and the gas-bearing 
sequence is about 100 m thick. It is overlain by Miocene 
marine transgressive shale 100 m thick, which forms an 
effective cap stratum. 


The pay stratum of the Liuhua 11-1 oil field consists of 
Miocene bioherm limestone with an area of nearly 300 km’. 
The main reef body is 470 m thick. During the formation of 
the reef, repeated leaching occurred, resulting in excellent 
porosity and permeability. The reef body is overlain by a 
Miocene continental-shelf shale stratum nearly 200 m thick, 
making the reef body a superior reservoir. 


Because their large reservoir bodies are combined with 
superior cap strata, the above three oil and gas fields have 
the following common features. Their oil and gas strata are 
grouped together, the oil and gas pools are of a uniform type, 
the oil-water relationships in them are simple, and the oil 
and gas occur on a large scale. Thus, a focus on finding oil 
and gas fields of this type is an important way of rapidly 
increasing kiown offshore oil and gas reserves. 


It is worth emphasizing that delta sand bodies are important 
reservoirs in medium-sized as well as in large offshore oil and 
gas fields. Of the 13 offshore oil fields with reserves of more 
than 10 million tons that have now been found, nine have 
delta or foredelta sandstone bodies as reservoirs (see Table | 
[not reproduced]). Thus, when prospecting for large oil and 
gas fields, particular attention should be paid to the investi- 
gation and forecasting of large delta sandstone bodies. Reef 
limestones are formed in particular environments and their 
presence is readily forecast during prospecting. 


2.4. The distribution of oil and gas is controlled by 
hydrocarbon generation zones; in continental strata, 
short-range migration of oil and gas is the norm, but in 
marine strata with a good carrier bed and a laterally 
extensive cap rock stratum, long-range migration can 
occur. 


Four areas of abundant oil and gas accumulation have been 
found in China’s offshore zone. In the Liaodongwan, Bohai, 
and northeastern Beibuwan areas, the oil and gas fields lie 
either within or close to oil-generating cepressions. This 
situation is consistent with the condition in continental- 
facies strata of China, where deposits of oil and gas occur 
close to the sites of their generation. 


In the eastern part of the Pearl River Delta Basin, the 
Liuhua | 1-1 oil field, at the top of the Dongsha Rise, derives 
its oil from the Huizhou oil-generating depression; the oil 
has migrated up to 60 km to reach this field. How is it 
possible for the oil to have migrated such a long distance to 
the Dongsha Rise? The primary reason is that tidal-flat 
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sandstone was deposited atop the bedrock in a laterally 
extensive, consistent layer nearly 100 m thick, and large- 
area shelf-zone shales were later deposited above reef lime- 
stones of the inshore platform zone. The tidal-flat sandstone 
forms a good carrier bed that promotes the migration of oil, 
and the regional shelf-zone shale stratum above it functions 
as cap rock, facilitating long-distance migration of the oil. 
Such a situation is uncommon in the lithologically varie- 
gated continental-facies sediments. Further investigations 
have shown that when petroleum enters the carrier bed, it 
gathers at the crest of the structure and migrates along the 
crest to the highest locations, where it accumulates. 


The Liuhua 11-1 oil field was formed by this type of 
long-distance migration. But it appears that gas fields, in 
contrast, are unlikely to form at great distances from the 
parent rock. In the eastern part of the Pearl River Delta 
Basin, an area of abundant oil and gas accumulations 
associated with the Huizhou hydrocarbon-generating 
depression has developed. 


The Huizhou 21-1 oil field, located within the depression, 
not only contains oil-bearing pay strata, but also has two 
condensate-gas strata with annual outputs of 278,000 and 
380,000 m? per day. In addition, the oil in this field usually 
contains rather high concentrations of dissolved gas, with a 
gas-to-oil ratio of 125 to 133 by volume. 


The Huizhou 27-1 oil field, on the edge of the Huizhou 
depression, has no gas-bearing strata proper, and the con- 
centration of dissolved gas in the oil strata is also rather low, 
with a gas-to-oil ratio of 24. Outside the Huizhou oil- 
generating basin, the oil fields on the Dongsha Rise contain 
almost no dissolved gas in the oil strata: the gas-to-oil ratio 
is usually 3:4 or less. A possible explanation is that during 
migration, the gas has a tendency to diffuse upwards, and in 
addition it may dissolve in water or be adsorbed by the 
country rock. Thus, when prospecting for natural gas, the 
most promising areas are either within or immediately 
adjoining hydrocarbon generation regions. 


2.5. Coal measures represent important gas-generating 
strata, and China’s continental-shelf zone has immense 
potential for the generation of gas from coal. 


Four gas fields have now been discovered in China’s conti- 
nental-shelf zone: they are the Jinzhou 20-2 gas field in the 
Liaodongwan area of the Bohai Basin, the Pinghu gas field 
in the East China Sea Basin, the Shenhu 9-2 gas field in the 
Zhusan depression of the Pearl River Delta Basin, and the 
Yacheng 13-1 gas field in the Jingdongnan Basin. In all but 
the first of these four gas fields, the gas is believed to have 
originated in coal measures and to have been generated 
from coal. 


The parent rock of the Yacheng 13-1 gas field has been 
extensively studied. Its chemical characteristics and their 
relationship to the chemistry of the parent rock indicate that 
the source of the gas is the coal measures of the Oligocene 
Yacheng Formation. The gas-bearing stratum of the Shenhu 
9-2 gas field in the Pear! River Delta Basin is limestone of 
the Oligocene Upper Zhuhai Formation. The chemistry of 
the gas indicates that it is derived from coal measures in the 
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underlying Oligocene Enping Formation. The Miocene, 
Oligocene and Eocene sequences of the Xihu depression in 
the East China Sea Basin are all coal-containing. 


The main reservoir strata of the Pinghu gas field and other 
gas-containing structures that have been identified in the 
region are Eocene and Oligocene sandstone, and the parent 
rocks are Eocene coal-bearing sequences. In addition, it is 
reported that gas-generating stratum of the Changtang off- 
shore oil field in the Western Taiwan Basin may consist of 
Miocene coal measures. Thus it is clear that the generation of 
gas from coal is widespread in China’s continental shelf zone. 


We know that the continental-shelf zone from the East 
China Sea Basin through the West Taiwan Basin and the 
Pearl River Delta Basin to the Jingdongnan Basin and the 
western Yinggehai Basin contains Tertiary coal measures. 
The total area of the coal-containing basins is nearly 
500,000 km?. This huge Tertiary coal-containing region is 
probably part of the Western Circumpacific Tertiary coal- 
formation belt. A growing body of data makes it clear that 
this belt is a major zone of generation of gas from coal. 


It is tentatively estimated that more than 5 trillion cubic 
meters of gas has been generated from coal in China’s 
continental-shelf basins and that there is very great potential 
for the discovery of gas fields there. During oil prospecting, 
particular attention should be devoted to prospecting for gas 
deposits derived from coal in the region. 


2.6. genes Oe Tertiary marine sediments, primarily 
in the Yinggehai Basin, have excellent gas prospects. 


The Yinggehai Basin, to the west of Hainan Island, is in the 
zone of collision of the Indochina and South China plates. 
Strike-slip extension basins with very thick Tertiary sediments 
have formed along the plate margin. In this region, the Upper 
Tertiary marine sediments are 12,000 m thick or more. The 
geothermal gradient is high, reaching 4.25 °C/100 m, and 
conditions are favorable for the generation of natural gas. 


As a result of rapid sedimentation, an underpressure- 
and-overpressure zone has developed at the center of the 
basin, giving rise to a series of large shale piercement 
structures. Preliminary exploration has located strong gas 
showings in the Upper Tertiary interval. In addition, abun- 
dant gas seeping off the western coast of Hainan Island have 
long been known; they too indicate that the Yinggehai Basin 
has abundant gas. 


The conditions for the generation and storage of hydrocar- 
bons in this extremely thick sequence of Upper Tertiary 
marine sediments are now being explored. The Lower 
Tertiary sequence in the Yinggehai Basin is probably a 
westward extension of the Lower Tertiary Jingdongnan 
coal-containing sequence; it is another lucrative region for 
prospecting for natural gas derived from coal.’ 


The petroleum geology of China’s continental-shelf zone is 
highly diverse, with variations in the oil-generation, reser- 
voir, and cap rock conditions, and a great variety of trap 
types and oil pool types. In this paper we have presented a 
simplified description of the patterns of distribution of oil 
and gas and the geologic conditions under which large oil 
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Figure 5. Distribution of Tertiary Coal-Bearing Basins in China’s Continental Shelf Zone 





and gas fields occur, based on preliminary prospecting data. 
Our objective has been to give the reader an expanded 
understanding of the current status of China’s offshore 


prospecting activities. 
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F H in 
a eas elp Oil Exploration in South 


40101008A Beijing CHINA DAILY [BUSINESS 
WEEKLY—SOUTH CHINA] in English 28 Nov 94 p 6 
[Article by Li Zhuoyan: “Foreign Help in Oil Quest Pays 
Dividends”} 

[FBIS Transcribed Text] Guangzhou—Y ears of Sino-foreign 
exploration in the South China Sea have brought oil uc- 
tion to new heights, but experts see output dropping off by the 
end of the decade unless new fields are soon discovered. 
Exploration with foreign oil companies has been very suc- 
cessful, according to Qian Fuhao, general manager of China 
Offshore Oil Nanhai East Corp. (CONHE). 
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Foreign companies have invested $1.5 billion in oil devel- 
opment in the South China Sea, of which nearly $1 billion 
went into exploration. 


They found eight major oil fields: three have gone into 
production, and the other two will be completed by the end 
of 1995. [sentence as published] 


These fields will bring total oil production in this area from 
138,000 tons in 1990 to 3.36 million tons this year. It will 
peak in 1997 with 8 million tons. 


“But after that, our oil production will drop if no new oil 
fields are found, since most of the discovered oil reserves 
will be extracted by that time,” Qian said. 


He said CONHE, the State’s off-shore oil developer in the 
east portion of the South China Sea, has decided to continue 
pursuing joint efforts with foreign developers to drill in this 
vast area. 


“The potential oil reserve is huge in the South China Sea,” 
Qian said. 
Such joint explorations have already uncovered an oil 


reserve of 450 million tons, which covers 131,000 square 
kilometres at the Pearl River mouth basin. 


Since its establishment in 1983, CONHE has cooperated 
with more than 30 oil companies from the United States, 
Japan, Britain, Australia, Canada, Spain, Italy, Norway, and 
the Netherlands. 


Experts estimate the total oil reserves in this part of the sea 
exceed 5 billion tons. 


“That is to say, we have explored only one-tenth of the oil 
potential in our sphere,”’ Qian said. 


To further exploration efforts, the company recently signed 
joint exploration agreements with three oil companies 
including the Australian BHP. 


Qian said exploration efforts are now focusing on the 
shallow water area in the north of the basin. 


The vast deep-water areas to the south have barely been 
touched, he said, promising to steer new exploration efforts 
into these waters. 


National exploration has grown from 980,000 tons in 1949 
to 140 million tons last year. 


ny i eeeaaeay To Accelerate Oil Search in 
Bohai 


40101008B Beijing CHINA DAILY [ECONOMICS] 
in English 19 Nov 94 p 2 


[Article by Liu Weiling: “Funding Widens for Oil Search” ] 


JPRS-CST-95-002 
13 February 1995 


[FBIS Transcribed Text] China National Petroleum Corpora- 
tion (CNPC) for the first time has handed the right of explora- 
tion for oil to a mainland-financed conglomerate in Hong Kong. 


CNPC and Citic Hong Kong (Holdings) Ltd. yesterday 
signed a risk oil exploration contract in Beijing, permitting 
Oriental Petroleum (Bohai Sea) Ltd., a subsidiary of Citic 
Hong Kong, to explore a 437-square-kilometre block on the 
Bohai Sea continental shelf near Tianjin. 


Wang Tao, CNPC’s president, said the joint efforts ‘‘cer- 
tainly will be successful,” and will be stretched to oil 
operations overseas. 


The exploration, to last seven years, could cost Citic Hong 
Kong $35 million. 


CNPC officials said the signing means that their firm, which 
oversees the country’s onshore oil operations, has become 
more flexible in diversifying financial channels to accelerate 
petroleum exploration. 


CNPC is responsible for exploration and development of 
onshore areas and also offshore blocks in water at depth of 
five metres or less. 


Citic Hong Kong, a leading conglomerate, has wide channels 
for raising funds for industrial operations. 


Several testing wells will be drilied in the block, which 
experts estimate contain about 80 million tons of crude oil. 


Before the drilling, expected to begin next year, 80 square 
kilometres of three-dimensional seismic tests will be conducted. 


When oil is verified, Citic Hong Kong and CNPC will jointly 
develop and produce oil in line with their investment. 


CNPC is now boosting efforts to open difficult-to-crack 
oil-bearing structures in the country’s eastern area while 
accelerating western exploration. 


News from the northwestern oil field of Changqing, a major 
producer in the country, indicates that key technology has 
been obtained through nine years of experiments to develop 
2.7 billion tons of oil resources in structures hard to drill by 
tractional means. 


At Ansai in Shaanxi more than 100 million tons of oil 
reserves have been verified and comprehensive development 
of those will start soon. 


Oil-bearing structures in Ansai are distinguished by rare, 
low permeability. Development of such structures in other 
countries is usually thought of as unprofitable and are 
abandoned due to lack of proper drilling techniques. 
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Work Stepped Up on Qinshan Second Phase and 
Tianhuangping Project 

946B0188B Hangzhou ZHEJIANG RIBAO in Chinese 
10 Aug 94 p I 


[Article by reporter Sun Jieren (1327 0512 0086): “Con- 
struction on Phase 2 of Qinshan Nuclear Power Plant to 
Begin, Construction of Tianhuangping Power Plant Set to 
Reach Full Intensity”) 


[FBIS Translated Excerpt] On the construction site of the 
Qinshan Nuclear Power Plant's second phase, heavy 
machinery is rumbling, a mountain has been virtually 
leveled, and the roads linking the project to the phase | site 
are about to be built. The entire project has now received 
state authorization and is expected to be formally inaugu- 
rated by the end of the year. 


The Qinshan Nuclear Power Plant, the first nuclear power 
plant to be entirely Chinese-designed and Chinese-built, 
turns a new page in China's peaceful use of nuclear power. 
Since the completion of phase |, it has delivered large 
amounts of power to the East China power grid and has 
helped to alleviate the electric power bottleneck. In addi- 
tion, it has provided experience and trained personnel for 
China’s nuclear power efforts. The first phase of the project 
has been operating steadily, at full power, reliably and 
safely. Last year it produced 1.7 billion kWh of electricity, 
more than the rated amount. This high leve! of performance 
will be sustained this year. 


The Tianhuangping pumped-storage power plant is the 
largest such plant currently under construction in China. It 
will have four 600MW generating units. 


In the second half of last year, the construction crews 
arrived on a site where not everything was in readiness. 
They overcame one difficulty after another, and the roads, 
water mains, electric power mains, telecommunication 
facilities, and supplies of aggregate for concrete are now 
largely in place. Preliminary preparations are essentially 
complete, and conditions are generally ready for construc- 
tion to reach peak intensity. 


The winding Panshan road passes directly through the 
construction site of the upper reservoir, at an elevation of 
1000 m, and the excavation of an inclined shaft nearly 700 
m long that will connect it with the lower reservoir is under 
way. More than 100 m of excavation has been completed on 
the first level of the main machine room, and the outline of 
the lower reservoir is beginning to emerge. We were told 
that construction will be in full swing by the fourth quarter 
of this year. From 6 to 9 August, Deputy Governor Zhang 
Qimei [1728 0796 2812] led a group consisting of members 
of the provincial planning and economics commission, the 
office of labor, the general association of trade unions, the 
office of key projects, and the safety commission, which 
visited the site to convey the solicitude of the provincial 
government to the builders. 


Zhang Qimei said: “These two key projects are the glory of 
Zhejiang; we must concentrate simultaneously on rapid 
progress and on quality and safety in their construction. The 
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quality and safety of the Qinshan nuclear power plant have 
benefited from a rigorous system and from rigorous man- 
agement; this fact must be both asserted and learned from. 
Work safety at the Tianhuangping site will be greatly 
improved this year and henceforth. We must continue to 
follow the guideline of putting safety first, assure the quality 
of construction, and have the plant in production on sched- 
ule.” In addition, Zhang Qimen requested that the prefec- 
tures, counties and cities in the project area give it their 
understanding, support, and assistance. 


Properties of Graphite for Use in 1OMW HTR 
Reactors Studied 


956B0013A Beijing GAO JISHU TONGXUN [HIGH 
TECHNOLOGY LETTERS] in Chinese Vol 4 No 9, 
Sep 94 pp 25-30 


[Article by Mao Shaochuan [3029 4801 1557] and Zou 
Yanwen [6760 1750 2429], Institute of Nuclear Energy 
Technology, Qinghua University, Beijing: “An Investiga- 
tion of Graphite for Use in 10-MW High-Temperature 
Gas-Cooled Reactors”; manuscript received 10 May 1994; 
research supported by funding from 863 Plan] 


[FBIS Translated Text] 


Abstract 


Graphite is the only material that can be used for the core 
structure and reflector layer of high-temperature gas-cooled 
reactors. The properties of graphite varieties to be used for 
this purpose are investigated. Two processes for the manu- 
facture of near-isotropic graphite are described. Under 
China’s current conditions, the ‘‘secondary-coke”’ 
technology is preferable. 


I. Introduction 


With the exception of small amounts of fuel and control 
materials, the core of a high-temperature gas-cooled reactor 
(HTR) consists entirely of graphite materials, which are 


used for the reflective layer, supporting members, channels, 


and the like. If damage occurs in these components, a 
serious accident might result. 


The problem is especially serious in the case of spherical- 
bed reactors, in which the reflective layer cannot be disman- 
tled and replaced. In such countries as the United States, 
Germany, the UK and Japan, much manpower and large 
amounts of resources have been devoted to efforts to 
develop “near-isotropic” graphite. 


There are two main processes for its manufacture. In the 
first, spherical coke is used as an aggregate, and the standard 
graphite manufacturing process is used to produce isotropic 
graphite. This technique is used to produce Gilsocoke 
graphite in England,’ H-451 graphite in the United States, ' 
and ATR graphite in Germany. The alternative is the 
“secondary coke” process, which is used to produce ASR 
graphite in Germany’ and IG-11 graphite in Japan.‘ Since 
no deposits suitable for preparing spherical coke have yet 
been found in China, it is suggested that the secondary-coke 
process be used here. 
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After testing of graphite produced by the principal domestic 
manufacturers, we have selected as a basic method the 
equal-static-pressure method of graphite production used by 
the Shanghai Carbon Products Plant, which has begun to 
develop large-dimension graphite blocks for the reflector 
layer of 1OMW high-temperature gas-cooled reactors. 


II. Production of Near-Isotropic Graphite 


Graphite has excellent electrical conductivity, high- 
temperature mechanical properties, and chemical stability 
and is an economical material. Industrial graphite is chiefly 
a manmade product rather than the natural lamellar variety, 
primarily because natural graphite has too high an impurity 
content to meet industrial standards. But graphite crystals 
are anisotropic, and as a result, manufactured graphite 
products also tend to be anisotropic. 


China’s major graphite plants are developing near-isotropic 
graphite to meet pressing domestic needs. The most com- 
monly used forming method is the equal-static-pressure 
method, which is similar to that used in Japan. In brief, the 
process consists of calcining a petroleum coke or pitch coke 
aggregate to drive off volatiles, then grinding it to a fine 
powder, which is mixed with molten asphalt at high tem- 
peratures to form a paste. This paste is rolled thin, cooled, 
and broken up to form “secondary coke.” This material is 
packed into rubber bags for equal-static-pressure forming. 
The formed semifinished product is then roasted, soaked, 
and roasted again (the two procedures may be further 
repeated if necessary), followed by high-temperature graph- 
itization and purification. The process includes approxi- 
mately 20 steps. 


In Japan and Germany, the use of graphite produced by this 
process is about to begin or has already begun; its adop- 
tion has been more successful in Japan. Because it is 
difficult to produce large-dimension blocks by this method, 
vibration forming of the secondary coke is being used in 
Germany. 


Vibration forming of carbon brick and electrode carbon is 
also carried on in China, using equipment and processes 
similar to those used in Germany, and thus there is some 
basis for the use of vibration forming in China to produce 
near-isotropic graphite. 


Ill. Characteristics of Chinese-Produced Graphite for a 
10MW HTR 


In view of the operating environment to which graphite will 
be exposed in a 1OMW HTR, we determined its “cold” 
properties. Foreign experience shows that these properties 
are of great importance. The data obtained in this way are 
corrected by checking them against a large body of radiation 
data. 


A. Purity Requirements and Determination of Purity 


The graphite used in reactors must be of nuclear-grade 
purity..The usual requirement is that its total thermal 
neutron absorption cross section be less than 4 millibarns, 
but an alternative requirement is that the total impurity 
content be less than | ppm of boron equivalent. 
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The first of the two requirements is somewhat more strin- 
gent. Ordinary industrial graphite seldom meets these 
requirements, and high-temperature purification is 
required. The nuclear purity requirements are designed to 
economize on costly nuclear fuel. There are two common 
techniques for determining the thermal neutron absorption 
cross section. Direct measurement is toilsome, and the 
alternative is to determine it by computation. 


We used a computational technique that is widely used 
throughout the world,’ in which a complete component 
analysis is made of the graphite and the computations are 
then made for each component. We assumed a neutron 
velocity of 2200 m/sec. This computation method was used to 
determine the thermal-neutron absorption cross sections of 
Shanghai “Sangao” graphite, Shanghai equal-static-pressure 
graphite, Harbin T-401 graphite, and Japanese IG-11 
graphite. The purity of the Sangao graphite and the equal- 
static-pressure graphite was equal to or higher than that of the 
foreign graphite (see Table | [not reproduced]). 


B. Determination of the Degree of Graphitization 


A high degree of graphitization is associated with more 
perfect crystallization of the graphite, with better dimen- 
sional stability under irradiation, and with higher thermal 
conductivity, but it also causes a slight decrease in strength. 
For graphite to be used in high-temperature reactors with an 
output temperature of 1000° C or above, it is usually 
assumed that the graphitization temperature must be 3000° 
C or higher. 


There are two measures of the degree of graphitization: the 
graphitization temperature and the crystallinity of the mate- 
rial. We used a Japanese D/max3B diffractometer to deter- 
mine the degree of graphitization of various graphite vari- 
eties. The basic principle involved is that in non-graphitized 
carbon, the (002) interplanar distance is 3.44 Angstroms, 
but the interplanar distance decreases as graphitization 
proceeds. A figure of 3.354 Angstroms is taken to represent 
complete graphitization. 


In our experiments, we used a Cu target, a potential of 3.5 
kV and a current of 20 Ma, with an internal powder 
standard. Analytical-grade KCl was used as a standard to 
minimize error. The Andrew method of absorption correc- 
tion was used. The diffraction plot is shown in Fig. 1. The 
measurement results are presented in Table | [not repro- 
duced]. The Shanghai equal-static-pressure graphite exhib- 
ited more than 80-percent graphitization, which satisfies the 
requirements fora 1OMW HTR. 


C. Density Determination 


The density of graphite directly influences the volume of the 
reactor core, the strength of the graphite, and its thermal 
conductivity. High density has a desirable effect on the above 
three characteristics, but if the density is too high, the 
dimensional stability under irradiation declines and the 
material becomes more costly to produce. Based on all 
considerations, a density of 1.7 to 1.8 g/cm’ is internationally 
recognized as desirable. 
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The range of values chosen for the |OMW HTR is consistent 
with the international values. The density is determined by 
the volume-weight method. 


D. Specific Heat and Thermal Conductivity 
Specific Heat 


In contrast to the case of metals, electrons make a very small 
contribution to the specific heat of graphite: the principal 
factor is the vibrational energy of the crystal lattice. Conse- 
quently, the specific heat of graphite increases with the 
temperature, which makes for good intrinsic safety in high- 
temperature reactors. The specific heat values obtained for 
graphite are shown in Fig. 2. It will be seen that there is 
excellent agreement between the measured specific heats and 
published data and that the specific heat increases by a factor 
of 2.6 as the temperature is raised from 25° C to 800° C. 


Thermal Conductivity 


Good thermal conductivity is a fundamental requirement 
for nuclear graphite. Numerous experiments have shown 
that phonons play the major role in the thermal conduc- 
tivity of graphite, which is not the case in metals. As a result, 
the Weideman-Franz constant of graphite is 10 to 100 times 
as great as in metals. 


The thermal conductivity of nuclear-grade graphite has a 
direct influence on the heat distribution in the reactor 
structure and thus directly influences the secondary stress 
distribution within the structure. The thermal conductivity 
of graphite depends on the graphitization temperature: a 
higher temperature produces a greater degree of graphitiza- 
tion and a higher thermal conductivity. But the thermal 
conductivity also depends on the density of the material and 
on the kind of aggregate used. We determined the thermal 
conductivity of the specimens by a laser pulse method: the 
thermal diffusivity was measured and was multiplied by the 
density of the graphite and its specific heat to obtain the 
thermal conductivity at a particular temperature. Fig. 3 
shows thermal conductivity curves for Shanghai ‘“Sangao” 
[“three-high”: high density, high strength, high purity] 
graphite and Shanghai equal-static-pressure graphite, mea- 
sured in different directions and in samples taken from 
different parts of the specimen. The thermal conductivity 
exhibits a regular decline with rising temperature and the 
curves tend to converge. 


E. Thermal Expansion Coefficient and Anisotropy 
Thermal Expansion Coefficient 


The thermal expansion coefficient affects the thermal 
stresses in structural elements of the reactor. Since graphite 
is anisotropic, the thermal expansion coefficient exhibits a 
pronounced orientation-dependence. Although the thermal 
expansion coefficient of graphite is smaller than that of 
steel, it is nonetheless desirable to use graphite with a small 
coefficient. 


The factor with the most important direct influence on the 
thermal expansion coefficient is the kind of aggregate used. 
In general, graphite prepared with petroleum coke as the 
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aggregate has a lower thermal expansion coefficient than 
graphite prepared from pitch coke. But in terms of the full 
set of properties, both types have advantages and disadvan- 
tages. In the United States, petroleum coke is usually used as 
the aggregate in preparing graphite for high-temperature 
reactors, but in Germany pitch coke is commonly used. 


The thermal expansion coefficient is an important charac- 
teristic that is considered in core design. Following the 
GB-20744-82 standard, we measured the thermal expansion 
coefficient of Shanghai equal-static-pressure graphite in the 
parallel and perpendicular directions. The results are shown 
in Fig. 4. Strictly speaking, the relationship between thermal 
expansion and temperature is nonlinear. But for engineering 
purposes we may assume that the relationship is piecewise- 
linear. In this paper we present data for the interval between 
200° and 600° C. 


The Anisotropy Factor 


The anisotropy factor is an important property of graphite. 
We know from a large body of radiation data that the degree 
of radiation-induced deformation and the radiation life of 
graphite depend on its anisotropy. 


In the case of extruded graphite, the anisotropy factor is the 
ratio of the thermal expansion coefficient perpendicular to 
the direction of extrusion to the thermal expansion coeffi- 
cient in the direction of extrusion. In molded graphite or 
static-equal-pressure graphite, the opposite ratio is used, 
expressing the fact that the quality criteria for the two 
production techniques are opposite to each other. The data 
are presented in Table | [not reproduced]. 


F. Elastic Behavior of Graphite for a 10OMW HTR 


The elastic modulus of graphite is important in reactor 
stress calculations, but graphite exhibits highly distinctive 
elasticity characteristics. Typical tension curves obtained 
with an Insiron 1195 tester are shown in Fig. 5. The 
instrument gives concurrent readings of the load and the 
longitudinal and transverse deformation at a deformation 
rate of 0.l1mm/min. It is evident from Fig. 5 that the 
stress-strain curve has no linear sections, and consequently 
the graphite does not exhibit elasticity describable by 
Hooke’s law. The interval from the origin to failure cannot 
be subdivided into elastic and plastic deformation segments 
as it can in the case of low-carbon steel, and as a conse- 
quence, Young’s modulus is not readily determined from 
the nature of the stress-strain relationship. 


We made segment-by-segment determinations of the 
average value of Ao,/Ae, for the first third of the stress-strain 
curve between the origin and the point of failure. We also 
used the suspension-resonance method to determine the 
elastic modulus of a cylindrical specimen of Shanghai equal- 
static-pressure graphite (Table | [not reproduced]). The 
ratio of the transverse to the longitudinal deformation of the 
same specimen was used to calculate the Poisson ratio. 


G. Mechanical Characteristics of Graphite for 1OMW 
Reactors 


The mechanical characteristics are basic data used in 
reactor stress calculations. We determined the tensile 
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strength, bending strength, and compressive strength of 
Shanghai equal-static-pressure graphite. The results are 
shown in Table | [not reproduced]. 


IV. Radiation Safety Considerations 


Irradiation with fast neutrons alters the thermophysical and 
mechanical properties of graphite. There is a large body of 
experimental data on the subject. Here we shall discuss only 
the radiation-caused deformation and irradiation life of 
graphite. Typical irradiation curves for graphite are shown in 
Fig. 6.’ As the fast-neutron fluence increases, the graphite 
first exhibits a gradual shrinkage until some volume (the 
“reversal point”) was reached, after which it begins to expand 
again. The time at which the original dimensions are restored 
is taken as the irradiation life of the graphite. Further 
increases in volume are likely to cause disintegration. 


In isotropic graphite, the neutron fluence at which the 
original dimensions are restored is taken as the irradiation 
life. The factors influencing irradiation-caused deformation 
and the radiation life of graphite are its material character- 
istics and the operating environment within the reactor. Of 
the important material characteristics, we have already 
discussed the influence of the density and the degree of 
graphitization on irradiation-caused deformation of 
graphite. Another extremely important factor is its anisot- 
ropy. Graphite with an anisotropy factor of more than 1.3 is 
generally regarded as isotropic. A typical anisotropic 
graphite has an anisotropy factor of 1.5. Graphite with an 
anisotropy factor from 1.05 to 1.3 is regarded as “near- 
isotropic,” and graphite with an anisotropy factor below 
1.05 as isotropic. 


The characteristics of U.S., British, and German experi- 
mental high-temperature gas-cooled reactors are shown in 
Table 2 [not reproduced]. During the service life of these 
reactors, no excessive-radiation problems as a result of the 
properties of the graphite occurred, and a safety margin was 
present. The graphite used in all of these reactors was 
anisotropic. The anisotropy factor of the Shanghai equal- 
static-pressure graphite was 1.08. Thus it meets the require- 
ments of 1OMW reactors and is also a promising candidate 
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for use in large high-temperature reactors. A further impor- 
tant factor influencing irradiation life and irradiation- 
caused deformation is the operating environment within the 
reactor, more specifically the temperature and the final bulk 
fast-neutron fluence. 


The local temperature associated with maximum fast- 
neutron fluence does not exceed 600° C, and the final bulk 
fast-neutron fluence is a maximum of Sy10?' n/cm?. Thus, 
the temperature and fluence levels do not reach the reversal 
point of the anisotropic graphites that have been used in the 
past, and at least half the irradiation life remains (ly107? 
n/cm? EDN). Thus, the use of Shanghai equal- 
static-pressure graphite in a 10MW high-temperature 
reactor would be quite safe. The authors are grateful to 
Institute No. 4 of the China Nuclear Research and Design 
Academy, to Laboratory 301 of our institute, and to the 
Institut fur Reaktorwerkstoffe Forschungszentrum Julich, 
for their cooperation. 
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China Developing New Power Sources 


40101007A Beijing CHINA DAILY in English 
30 Nov 94 pl 


[Article by Tong Ting: “Economy Feeds on New Power 
Sources”’} 


[FBIS Transcribed Text] New power sources and energy 
recycling have developed rapidly in China to become an 
integral part of the country’s power supply. 


To date, new and recycled energy sources account for 


one-quartér of the country’s total power supply, equalling 
300 million tons of coal annually. 


China is rich in new energy and power recycling resources, 
which mainly include solar energy, wind power and biomass, 
geothermal, oceanic and hydrogen energy. 


Such energy produces no pollution or markedly less pollu- 
tion than traditional fossil fuel sources and is expected to be 
the major power source in the future. 


China has made wide use of solar energy for years. Its solar 
cookers and water heaters, solar houses and greenhouses 
are ranked among the best in the world in terms of design 
and quantity produced, according to the Beijing-based 
FINANCIAL NEWS. 


A new vacuum-tube water heater is of an advanced world 
standard. China’s development of passive solar homes has 
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gained an international reputation and a research base has 
been set up by the United Nations in the mainland. 


The annual production capacity of silicon solar batteries has 
reached 4,000 kilowatts, accounting for one-fifteenth of the 
world’s total output. 


Meanwhile, China has established solar power stations in 
Inner Mongolia, Gansu and Tibet to improve electricity 
supplies in the country’s remote areas. 


The country is also expanding the use of wind power. Its 
annual production capacity of wind turbine generators 
amounts to 10,000 and there are now 100,000 mini wind 
turbine generators across the country. 


Research is now under way into macro wind-powered 
electric generators. 


Biomass dominates China’s countryside with the wide use 
of methane-generating pits, firewood-saving stoves and the 
development of fuel forests. 


The large methane pits of several thousand cubic metres 
erected in Shanghai and Zhejiang Province are techno- 
logically at international standards. 


There are more than 600 large and medium-sized methane- 
generating pits of at least 100 cubic metres across the 
country. 
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